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SECTION 1 

INTRODUCTION 

Our attention has previously focused on the conduct of personal exposure 
studies along the Eastern part of the United States. In the process of perform- 
ing these studies the Total Exposure Assessment Hethodology (TEAM) program-had 
undergone significant evolution from its inception (Phase I) through Phase.11. 
The results of Phase XI (see Vol. I) included a set of recommendations for 

- .-- consideration when..imp~ementing-another field personal exposure study. 
The opportunity arrived to conduct another field study and the W e s t  Coast 

was selected because it potentially offered different environmental challenges 

t o  our TEAM program and a complimentary set of personal exposure data to our 
Eastern study. 
One area constituted several comaunities in Southern California, specifically, 

. .  . . . . . . . .  - . . -  . . - .  ... . _ - _  . . . . . .  

The West Coast TEAH Study was perfomed in two specific areas. , - . .  .- 

._ .. 
. El Segundo, Manhattan Beacho Wedoado Beach, Torrance, Hermosa Beach, Carson, 

Lornita, and Dominguez. Thio area was chosen for its industrial activity, 
. . . . . .  photbchemici'l smog; and deep well '(containing brominated chemicals) and surface 

. .  . .  . .  _I .. . -  
. . . .  . .  . .  -. . . . . . .  _ . _ _ _ _ . _ . _ _ . . . . _  . . . . . . . . . .  

water supplies (depending on seasons) e 

. _ .  __ . The second area was in Northern California, specifically ia Anitoch,  and 
Pittsburg. 
gical conditions and the conduct of an epidemiological study by the National 

The presence of industrial activity, the unique bay area meterolo- 

Cancer Institute attracted our interests to this area. 

This report describes a personal exposure study conceptually similar to 
the Ektern I" Study in'that personal air, fixed-site air, drinking water 

and breath were examised from a probability based sample of individuals in 

these two areas. In Southern California, 117 individuals participated in 
personal exposure monitoring during the Winter season and a subsample of 52 

individuals from the original group participated again during the early Summer 

season of 1984. In Northern California 71 people provided personal monitoring 

. . . . .  

information during the summer of 1984. Finally, a complete set of  standard 

- .  _._ - 

_ .  . . . . .  - 1 
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operating procedures ( 4 7 )  for a l l ' a s p e c t s  of the chemical sampling and ana lys i s  

..was prepared i n  support of  the West Coast TEAM Study. 
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SECTION 2 

RECOMMENDATIONS _. - 
. .  - . .. . . ._ .._ 

~ _ .  . -  .. 
STATISTICAL SAMPLE DESIGN 

. - .. .~ T h e . - s t a t i s t i c a l  sample design employed f o r  t h e  Phase 111 TEAH s t u d i e s  was 

b a s i c a l l y  sound. 

d i s t r i b u t i o n s  of  personal  exposure t o  c e r t a i n  organic  compounds v i a  air. 
The primary purpose of  t h e  TEAM s t u d i e s  was to e s t i m a t e  t h e  

Since 

. . - . .-- t h e s e  - d i s t r i b u t i o n s  . were ... expected.  t o  have. heavy. . r i gh t  t a ' i l s  *. t h e  s t a t i s t i c a l  

~ 
._.. samples were des,igned to,. o v e r r e p r e s e n t  t h e  ind iv idua ls  whose p o t e n t i a l  f o r  high 

This  a l s o  enabled more p r e c i s e  e s t i m a t i o n  of  

, '  The Phase I11 TEAM -sample- des ign ,  wi th  c e r t a i n  ref inements ,  i s  recommended 

exposure appeared t o  be g r e a t e s t .  
. .  

.' upper p e r c e n t i l e s  o f  t h e  exposure d i s t r i b u t i o n s . .  - .. 
, . -- - .. _- . 

... - .  - . .  
. . . - . . . . -- . . ._- - _  

- .-. .. -- . . _.- f o r  - fu tu re  s t u d i e s  s i m i l a r  ..eo. TEAH t h a t  .-monitor i e r s o n a i  exposure and body 

burden: 

have d i f f e r e n t  t a r g e t  chemicals and/or d i f f e r e n t  s tudy  o b j e c t i v e s .  The Phase 

- III.-TEA"sample design could be  r e f i n e d ,  .based upon a n a l y s i s  o f  t h e  Phase I and 

Hodif icat ions of  t h e  des ign  would be  necessary '  f o r  f u t u r e  s t u d i e s  t h a t  

- .  . _  .- .. .. .. . . .  . . . .--- . . .-.. . . . 

- .-- -.-Phase . --  ?I-- (TEAM data ,  t o . - . deve lop ing  . more . . . . . - e f f i c i e n t  - s t r a t i f i - c a t i o n  v a r i a b l e s .  

However, it would s t i l l  be d e s i r a b l e  t o  keep t h e  household screening  instrument 

' s h o r t  t o  f a c i l i t a t e - h i g h  'response ' r a t e s .  a t  t h e  househbld screening  s t a g e  of 

sa  mp 1 e select  ion. 

person-days' r a t h e r  than  t o  sample people.  

. 
. .  - _  .. . . I  - .- .--  - . .... - .. . . ._ . . . 

Another .reflnernent ' of the-*TEAH "survey methodology would be t o  sample 

I f  t h e  purpose. .of a ... s tudy  is  to  

..- __- . .--monitor t h e  .average d a i l y  personal -exposures  of people p e r f o r m i n g . t h e i r  usua l  

. .  

. 

a c t i v i t i e s ,  person-day sampling-may be necessary whenever an i n d i v i d u a l ' s  

exposure i s  highly dependent upon t h e  day on which t h e  person i s  monitored. I n  
s t u d i e s  of this type; b i a s  could be introduced , i f  s a m p l e - s u b j e c t s  were.allowed 

complete freedom of choice i n  s e l e c t i n g  a day t o  be monitored. For example, 

many s u b j e c t s  might choose t o  be  monitored on days when t h e y  expect  to be 

i n a c t i v e  o r  s tay ing  a t  home. 

f o r  each indiv idua l  . t o  be monitored. Such a procedure may be ,  of course,  

. .  . 

I d e a l l y ,  a s p e c i f i c  day should b e  randomly s e l e c t e d  

' 3  
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imprac t i ca l ;  the response r a t e  would be a f f e c t e d  very adversely.  Methodology 

f o r  person-day sampling was t e s t e d  in  t h e  EPA's CO personal  exposure monitoring 

s tudy . l  Fu r the r  methodology development is recommended for f u t u r e  s t u d i e s  t h a t  

seek information u t i l i z i n g  person-day sampling. 

The household screening  d a t a  f o r  t h e  Phase I11 TEAM s t u d i e s  were manually 

e d i t e d  by t h e  sampling s t a f f . t o  ensure  t h a t  a l l  i nd iv idua l s  suspected of having 

a p o t e n t i a l  - f o r  exposure were i d e n t i f i e d  a s  such f o r  s t r a t i f i c a t i o n .  Such 

manual e d i t i n g  o f  sc reening  d a t a  is l i k e l y  t o  be needed i n  f u t u r e  TEAM s t u d i e s  

t ha t  use occupat ion as a b a s i s  f o r  oversampling. However, i f  t h e  popula t ion  

subgroups . t o  be--oversampled can be p re spec i f i ed  (e.g., double t h e  sample 

. -  

- . - .  -- - 

s e l e c t i o n  p r o b a b i l i t i e s  f o r  i n d i v i d u a l s  i n  homes with gas  s toves ) ,  then  t h e  

._ . selection..-of- . i n d . i p i d e l s  -could be .done i n  t h e  f i e l d  concurren t ly  wi th  house- 
This would e l i m i n a t e  the need t o  r econ tac t  the households t o  

i d e n t i f y .  the sample s u b j e c t s  and uould almost s u r e l y  increase response r a t e s .  

. -  . ------ - .-...... . ~ . , ._ , . - ~  . . 
-.hold . sc reening .  . .  . . _ _  . .  .. . - ._ . . ... . 

The da tabase  t h a t  r e s u l t e d . f r &  Phase II aqd Phase I11 TEAn samples could 
. .  

- - r l s o  be.'use'd t o  d e r i v e  on optimum salaple survey des ign  for comparable mni-  
. t o r i n g .  s t u d i e s .  -.-For.. exaople, sample sizes. . f o r .  t h e  household s c r e e n i n g  and 

uposure monitoring which minimize survey c o s t s  with r e s p e c t  t o  specific 
p r e c i s i o n  c o n s t r a i n t s  (e.g., - s p e c i f i e d  p r e c i s i o n  f o r  upper p e r c e n t i l e s  o f  

e x p o s u r e - d i s t r i b u t i o n s )  cou ld .be  der ived .  .The opt imal  sample size a l l o c a t i o n  

v i t h .  respect t o  suspected..exposurc stray&- could - .-- a l s o  . - be ~ der ived  .) Regardless  . .. of 

such op t ima l  a l l o c a t i o n s  the expected p r e c i s i o n  e s t G a t e s  f o r  important  popula- 

.. t i o n  parameters  s h d l d  be..examined for alternative sample survey des igns  -before  

. .  - .  . . -  - . - - . _ .  
~ . . -. 

---. . . . .-_ . . . _ _  _,_ 

- .-. - . - - __ . . . . . ,  

.. . 

f i n a l i z i n g  the des ign  of a f u t u r e  s tudy .  
SuRvEy O p ~ T I o N S .  - -. .. - - -  . . . - . _ . . -  :.- . . . . _  .. - .-_ . 

Tro procedura i  changes might assist  survey s t a f f  d i r q c t l y  du r ing  the 

performance-of - the s tudy .  . Fiqs t , - , t he  samples- were . c lus t e red .  . - .  . . _ _  U s e  of coapact 

clustering of sample homes would create g r e a t e r  e f f i c i e n c y  i n  a l l  f i e l d  a c t i -  

vities. Second, the 

necessity for an opt imal  size of i n c e n t i v e s  pa id  t o  respondents should be 

reviewed. Incen t ives  cannot be e l imina ted  u i t h o u t  an e f f e c t  on response 

This would impact - - . - p o s i t i v e l y  . . , - on chemical, sampling a l s o .  

'Whitmore, R. W., Jones, S. ti., and Rozeemeig,  M. S. (1983). F i n a l  Sampling 
Report for the Study of Personal  CO Exposure, Report No. RTI/2390/02-01F, 
Research T r i a o g l e  I n s t i t u t e ,  Research Tr i ang le  Park, NC 27709. 
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b u t  a l s o ’  t h e  24-hour exposure sc reene r  which t h e  p a r t i c i p a n t s  completed 

for a c t i v i t i e s  during t h e  24-hour monitoring period. IQ p a r t i c u l a r  

s t e p v i s e  regress ion  a n a l y s i s  of ques t ionna i r e  v a r i a b l e s  s e l e c t e d  to 

p r e d i c t  b rea th  and a i r  v o l a t i l e  organic  l e v e l s  could be performed. 

After s e l e c t i o n  of s i g n i f i c a n t  v a r i a b l e s ,  ana lys i s  of  va r i ance  and 

d e t a i l e d  inves t iga t ion  of t h e  r e s u l t a n t  means could be  done. Also,  a 

d e t a i l e d  eva lua t ion  o f  t h e  r e l a t i o n s h i p  between var ious  ques t ionna i r e  

v a r i a b l e s  and observed l e v e l s  of t a r g e t  compounds i n  indoor  a i r  

remains to be done. Such an eva lua t ion  would a s ses s  whether d i f f e r e n -  

ces i n  VOC l e v e l s  i n  indoor a i r  z. outdoor a i r  could be explained by 

the ques t ionna i r e  da ta  

The weighted percents  of coacen t r a t ions  measurable and summary s t a t i s -  

t ics for averaged daytime and n ight t ime VW concent ra t ion  samples i n  

a i r  should be ca lcu la ted  ( i D e e V  only s t a t i s t i c s  for 12-hour a i r  

exposures have been computed), 

The r e l a t i o n s h i p s  between compounds i n  a given medium should be 

examined. I n  p a r t i c u l a r ,  Spearman c o r r e l a t i o n s  between compounds and 

p r i n c i p a l  components ana lys i s ’ cou ld  be done. P r i n c i p a l  components 

a n a l y s i s  would i n d i c a t e  whether a f e w  l i n e a r  combinations of compounds 

wi th in  a medium account f o r  t h e  observed v a r i a b i l i t y  in VOC concentra-  

t ions . 
V o l a t i l e  organic  compound levels i n  a i r ,  b rea th ,  and water  samples 

c o l l e c t e d  a t  the var ious  .sampling sites should be  compared. That  is, 
comparisons of VOC l e v e l s  i n  Los Angeles County, CA; Contra Costa 

County, CA; Bayonne and E l i z a b e t h ,  NJ; Devils  Lake,  ND; and Greensboro, 

NC have n o t  been reported.  These ana lyses  a r e  d i f f i c u l t  to i n t e r p r e t  

r a t e ,  even though t h i s  would give cons iderable  savings.  Conversely, an inc- 

r ease  i n  incen t ive  m i g h t  r e s u l t  i n  an increased  response rate and, t h e r e f o r e  

allow a reduct ion  in s i z e  af the previous sample s tages .  

STATISTICAL ANALYSIS 

Although t h e r e  has been ex tens ive  a n a l y s i s  of t h e  Cal i forn ia  d a t a ,  cons ider -  

a b l e  a d d i t i o n a l  a n a l y s i s  could be undertaken, including: 

1. The ques t ionnai re  da ta  c o l l e c t e d  from each p a r t i c i p a n t  has n o t  been 

i f u l l y  explored, This i nc ludes  Rot only t h e  household ques t ionna i r e  

5 
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due t o  seasonal  d i f f e r e n c e s  between sample si tes bu t  a r e  c e r t a i n l y  

worth i n v e s t i g a t i n g .  This  type of a n a l y s i s  could be very  u s e f u l  in .  
comparing TEAM l o c a t i o n s  by t ak ing  i n t o  account t he  VOC l e v e l s  f o r  

a l l  compounds s imultaneously r a t h e r  t han  ana lyses  done on s i n g l e  

compounds. 

Deta i led  m u l t i v a r i a t e  a n a l y s i s  of  the  TEAM d a t a  base has  no t  been 

undertaken. In p a r t i c u l a r ,  m u l t i v a r i a t e  a n a l y s i s  t o  organize  the  

VOCs i n t o  groups should be done (using p r i n c i p a l  components a n a l y s i s )  

followed by an examination of t h e  success  of  p r e d i c t i o n  of t he  VOC 

group concent ra t ions  by t h e  ques t ionna i r e  da ta .  

would be extremely u s e f u l  i n  planning f u t u r e  surveys.  I n  a d d i t i o n ,  

the.  m u l t i v a r i a t e  a n a l y s i s  of var i ance  could be used t o  determine i f  

This type of  a n a l y s i s  

- V O C  levels are s i g n i f i c a n t l y  d i f f e r e n t  by s i te  and season. 

The e f f e c t s  of meteoro logica l  cond i t ions  on indoor  and outdoor  VOC 

levels should be inves t iga t ed .  For example, the  e f f e c t s  of wind 

d i r e c t i o n  and temperature  on indoor  l e v e l s  of  var ious  compounds might 

be con t ra s t ed  wi th  the e f f e c t s  of  these meteoro logica l  v a r i a b l e s  on 

the outdoor f i x e d - s i t e  VOC l e v e l s .  

De ta i l ed  a n a l y s i s  of t h e  b lank  and c o n t r o l  samples c o l l e c t e d  dur ing  

t h e  s tudy  should be done. This involves  us ing  m u l t i v a r i a t e  a n a l y s i s  

techniques t o  determine when measured l e v e l s  of v o l a t i l e  o rgan ic  

compounds a r e  o u t l i e r s  compared wi th  t h e  f o r t i f i e d  VOC l e v e l s .  

C. 

QUALITY ASSURANCE 
The fo l lowing  recommendations a r e  proposed for  s i m i l a r  work i n  t h e  f u t u r e .  

1. I n s t i t u t e  a formal t r a i n i n g  program f o r  t h e  sample c o l l e c t i o n  s t a f f .  

Although t h e  on-the-job t r a i n i n g  approach was gene ra l ly  adequate ,  it 

would be p r e f e r a b l e  t o  p r e s e n t  a complete explana t ion  of  t h e  f i e l d  

o p e r a t i o n  t o  t h e  s t a f f  and r e q u i r e  them t o  demonstrate a command of 
t h e  sampling techniques before  they  leave  f o r  the  s i te .  A s i m i l a r  

o r i e n t a t i o n  f o r  t h e s e  chemists  involved i n  a c t u a l  sample a n a l y s i s  is 
probably no t  a s  important  s i n c e  t h e i r  d u t i e s  a r e  c a r r i e d  ou t  o n - s i t e  

a t  t h e  l abora to ry .  However, t h e r e  a r e  advantages t o  having the  s t a f f  

demonstrate t h a t  they  c l e a r l y  understand and can competently perform 

t h e i r  r e spec t ive  p r o j e c t  assignments.  
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2 .  ... Develop a computerized sample t racking  system. Samples would be 

logged i n  when c o l l e c t e d  a t  t h e  s i t e  and appropr ia te  e n t r i e s  made a t  

o t h e r  c r u c i a l  s t a g e s ;  e .g . ,  r e c e i p t  a t  RTI ,  s t o r a g e ,  a n a l y s i s ,  d a t a  

processing,  da t a  e n t r y ,  and d a t a  review, Ideally, programming would. 

be a v a i l a b l e  t o  genera te  a p p r o p r i a t e  s t a t u s  summaries a t  any time 

.-  

during the study e 

3. Procedures should be developed which would show a .  l i n k a g e  between 

sample a n a l y t i c a l  r e s u l t s  and s p e c i f i c  QA/QC data .  The system would 

allow i n d i v i d u a l  r e s u l t s  t o  be expressed i n  terms of a confidence 

i n t e r v a l  or assigned an o v e r a l l  code which would i n d i c a t e  t h e  level 

of da ta  q u a l i t y  achieved for a p a r t i c u l a r  sample os group of samples. 

The QA o f f i c e r  should know the amount of t a r g e t  compound p r e s e n t  i n  
performance a u d i t  samplese Having t h i s  information, i t  would be 

4. 

. .  . . .  poss ib le  t o  s t a t e  a t  the t i m e  o f . a n a l y s i s  t h a t  t h e  a n a l y t i c a l  perfor- 

. . . . .  _.-.. . .  . . .  -. . . .  . .  .ing accuracy. ,,In. the l a t t e r  c a s e ,  appropr ia te  c o r r e c t i v e  measures. 

. . _ .  mance was s a t i s f a c t o r y .  o r  t h a t  some other f a c t o r  was adverse ly  a f f e c t -  

could be  i n s t i t u t e d  b e f o r e  committing - t h e  system.to sample ana lys i s . .  ... 

.- . .~ L. 

_. -. _ .  - .I - . . . . . . .  -.. . .-. . 
. -. . . . . . . .  . .-.- . - --.-- .... -. . . .  

. . . . . . . .  . . .  .-__ .. .. - . . . . . . . . . .  

__ . . . . .  . - -  

. . .  . . . . . .  - 
. . . . . . . .  .... . . . . . .  -....-. .. - .  ...* . . .  . . . . .  .. I- 

, .. 
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7 



... - --.--. . . . . . . . . . . . . . . . . . . . . . . .  

SECTION 3 

SUMMARY AND CONCLUSIONS 

' . .  STATISTIC^ SAMPLE DESIGN 
The primary purpose of t h e  TEAM sample des ign  was t o  s t r a t i f y  t h e  sample 

of people  s e l e c t e d  for per sona l  exposure and body-burden monitoring so as t o  

ove r rep resen t  t h e  r a r e  subpopula t ion  of i n d i v i d u a l s  with unusual ly  high exposure 

levels. .This s t r a t i f i c a t i o n  was accomplished p r i m a r i l y  by oversampling t h o s e  ... . - 

. .  
i n d i v i d u a l s  suspected of having h igh  occupa t iona l  exposure. 

was s u c c e s s f u l ;  t h e  ana lyses  . in  Sec t ion  V I 1 1  show t h a t  most people with h igh  

expo s u r  e. 1 eve 1 s were. . o c c upa ti o na 1 1 y . expos e d . S uc c e s s f ul o ve r rep  res en t a t i on o f 
-.the. - r a r e  - subpopulation. of ~ i n d i v i d u a l s  .with unusual ly  h igh  exposure l e v e l s  

&re 8 se.d.: -thi, - p re.. s i o n  'with- whi c h '. uppe r ' p ekeen t i 1 es '0 f t h e  d i s t r i b u t  i ons of 
exposure and body-burden could be  e s t ima ted  (see S e c t i o n  V I I I ) .  

This s t r a t i f i c a t i o n  

_.  . .  
. . . . . . .  

..- . . ..- . 
I-'.-- . . . .  -...- -... .-.. .... - ..... -. . - ,  - - . _,,_. . . . . . . . . .  -.- 

Although s t r a t i f i c a t i o n  by occupat ion  s u c c e s s f u l l y  over represented  i n d i v i -  

d u a l s  w i th  unusually h igh  exposure l e v e l s  i n  t h e  Phase I11 TEAM s t u d i e s ,  a n a l y s i s  

of t h e  Phase"f1 and -Phase 111 TEAM data .  should be u s e d - t o  develop more e f f i c i e n t  

s t r a t i f i c a t i o n  v a r i a b l e s  f o r  f u t u r e  s t u d i e s  t h a t  monitor personal  exposure t o  

o r g a n i c  -compounds.. 0-therwise, . - .  t h e  s t a t i s t i c a l  .sample des ign  of t h e  Phase 111 
TEAM samples could serve as a p ro to type  f o r  f u t u r e  monitoring s t u d i e s .  The 

sample survey des igns  were completely nes t ed  wi th in  t h e  s t a g e  u n i t s ;  which 

f a c i l i t a t e s  v a l i d  e s t i m a t i o n  of  sampling va r i ances .  Noncompact c l u s t e r s  " of 

sample hous ing:uni t s  we're' 'se1ected w i t h  equa l  p r o b a b i l i t i e s ,  which e l i m i n a t e s  

loss of p r e c i s i o n  due t o  unequal weighting and minimizes t h e  dec rease  i n  p r e c i -  

s i o n  due t o  intrac luster-corre lat ion.  The method of a l l o c a t i o n  of t h e  Antiochl 

P i t t s b u r g  sample of people  s e l e c t e d  f o r  monitoring r e s u l t e d  i n  i d e n t i c a l l y  

equa l  i n i t i a l  sampling weights w i t h i n  t h e  person- leve l  sample s e l e c t i o n  s t r a t a .  

Hence, t h e r e  a r e  only two i n i t i a l  An t ioch /P i t t sbu rg  person- leve l  ' sampling 

weights ' -  one--for each of t h e  suspec ted  occupa t iona l  exposure s t r a t a .  

t h e  only  loss i n  p r e c i s i o n  due t o  unequal weighting is  t h a t  which r e s u l t s  from 

. . *  

........ -_.-.____.._ - .-.-_ ._. . . .  - ....... __*  -_ . 

. .  

. . I  _ -  ~ 

. . .  - ~ - .  _ - - _  . _  

Moreover, 

. . . . .  . . . . .  - - - .  - - .  
. . . .  - ....... . - -  ..- . . . . . . .  
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t h e  d i f f e r e n c e  i n  sample s e l e c t i o n  p r o b a b i l i t i e s  f o r  t h e  two s t r a t a .  When t h i s  

.' methodology i s  appl ied  i n  f u t u r e  monitor ing s t u d i e s ,  t he  optimum household- 

level and person-level  sample s i z e s  t h a t  minimize survey c o s t s ,  while achieving 

s p e c i f i c  p r e c i s i o n  c o n s t r a i n t s ,  'should be der ived.  
. .  - .  

The response r a t e s  f o r  t h e  Phase IIP TEAM,sarnples a r e  summarized i n  Tables 

1 and 2 .  In ,Southern  C a l i f o r n i a  117 and 52 persons p a r t i c i p a t e d  i n  t h e  winter  

and summer seasons personal  monitoring; r e s p e c t i v e l y ,  while 71 persons p a r t i c i -  

pated i n  Northern Cal i forn ia  exposure monitor ing s tudy  i n  t h e  summer of 1984. 

Table 1 d i s p l a y s  t h e  response rates s p e c i f i c  t o  t h e  ind iv idua l  sample s t a g e s ,  

e.g. ,  personal  exposure and body-burden d a t a  were c o l l e c t e d  from 68.4 percent  

of  t h e  e l i g i b l e  i n d i v i d u a l s - s e l e c t e d  f o r  t h e  Los Angeles second season sample. 

The o v e r a l l  response r a t e s  (obtained as products of t h e  response r a t e s  in Table 

-.1) a r e . d i s p l a y e d - f o r  each-sampling s t a g e  i n  Table 2;e.g., 38.4 percent  of t h e  

. - --. . -_ . .- _- 
. .  

. - .  
. " .. _.- - _. - .. 

e l i g i b l e  members of t h e  t a r g e t  popula t ion  were represented by t h e  Los Angeles 

second season p a r t i c i p a n t s .  The o v e r a l l  response. ,rates a r e  r a t h e r  low, especi-  
. .  . . -. . - . .. _. . . . .  

. .  

- _-.-- . -_-_. . '  ' s tud ie ' s  t h a t  monitor personal  exposure and body-burden because of  t h e i r  unusually 

- a l l y  f o r  t h e  second season sample. Low response r a t e s  are a n t i c i p a t e d  i n  
. .  . . .  . -  . . .  . . .  

.. - 
high respondent burden. Nonresponse resu l t s  i n  b i a s  t o  t h e  extent t h a t  exposure 

l e v e l s  a r e  r e l a t e d  t o  wi l l ingness  t o  p a r t i c i p a t e .  Hence, t h e  nonresponse b i a s  

due t o  a given response r a t e  may not be  a5  severe fo r  a monitoring s tudy a s  it 
. . . .  would be ' - fo r  . . . .  a n  i n v e s t i g a t i o n  o f  p e r s o n a i  opinions and a t t i t u d e s .  Moreover, 

nonresponse weight adjustments reduce t h e  p o t e n t i a l  b i a s  t o  the'  e x t e n t  t h a t  

. . . . .  - .. respondents and nonrespondents a r e  more a l i k e  w i t h i n  weight adjustment clsses 

- .  - . . -- 
... . . . .  . - - - - . . - .. - . . . .  ._ .. - .... _- _. - . -. - .. - - . . 

than i n  t h e  o v e r a l l  t a r g e t  populat ion.  
. . .  ......... . - .  . . .  .- .. -SURVEY OPERATIONS .- . 

As repor ted  p r e v i o u s l y ,  t h i s  s tudy  has  demonstrated t h a t  it is p o s s i b l e  t o  

. ..- . conduct - .. a survey us ing  a s t r a t i f i e d  random sample of. t h e  populat ion i n  an area 

of  i n t e r e s t . '  Using s tandard  survey r e s e a r c h  techniques, ' ,a  mul t i s tage  process  

was followed. The s e l e c t i o n  of sampling u n i t s  was followed by household screen-  

i n g  i n  an a t tempt  t o  i d e n t i f y  i n d i v i d u a l s  wi th  t h e  c h a r a c t e r i s t i c s  of i n t e r s t ,  

i n c l u d i n g  r o u t e s  of p o t e n t i a l  exposure. 

p o t e n t i a l  burden of  the-  sampling' (amount of time involved and inconvenience of 

t h e  sampling equipment) caused a Lower response r a t e  than  is normally seen i n  

-. I -  

. .  
A f t e r .  t h e  screening  was completed? a 

. ._ . - . _  . 
. . . . . .  sample was s e l e c t e d  t o  be contacted and r e c r u i t e d  f o r  t h e  s tudy .  While t h e  

. . . . .  . . . . .  . .  .. . . . .  
. . . . . .  - .  . . .  
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TABLE I .  SUMMARY OF RESPONSE RATES SPECIFIC TO SAMPLE STAGES 

Household First Second 
Study Area Screening Season Season 

- _  . . - I . - - . 
. Los Angeles . 1 87.2% 64.3% &a. 4% 

89.5%' 64.0% NA Antioch/Pittsburg 

. _ _  . - - - 
. . . . . . . . . . . . . .  , . . . . .  ..... ...---. .. - -  ............ ._-.. . . .  _-. . . . .  

. . . .  . .  
. . . .  

... 
. . . . . .  

. .  . . . . .  

. . .  . . .  . .  .. - . .  
- . . . .  ....- . .- .- ... - _. - - -. . . . . . . . .  . 

...... -- ---- . ------- . . . .  -.-. . . . .  - .  .-. ..- .-._ --.. _-. . .- ... . . . .  - . . . . .  

..... - .. . . . . .  . . . . . . . . .  

. .  - .  
... . . .  

. . . . . . . . . . . . .  - -  . . - . . . -- 
._ . . . .  

. .  

..... 

. .  . .  - . .  

. . .  - .  . .  
. . . . .  - . . . . . . . .  . . . . .  __ . . .  . . . . . .  . . .  - . -  

. .  . . - .  . . . . . . . . . . .  

. .  



, 

. .- . 

' 

TABLE 2. S J " A R Y  OF OVERllEE RESPONSE RATES BY SAMPLE STAGES 
- -- . - - -. 

Study Area 
Household 
Screening 

First 
Season 

Second 
Season 

NA Aotioch/Pittsburg 89 a 5% 59 D 3% 

. - -  
. _ -  .. 

. .  
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ques t ionnai re -only  d a t a  c o l l e c t i o n ,  i t  was s t i l l  demonstrated t h a t  s t anda rd  

survey techniques could be u t i l i z e d  i n  the  conduct of t h i s  type  of  s tudy  involv-  

i n g  environmental  and b i o l o g i c a l  sampling. 

CHEMICAL SAMPLING AND ANALYSIS 

Drinking water ,  b r e a t h ,  personal a i r  and f ixed -  s i t e  a i r  samples were 

c o l l e c t e d  d u r i n g . t w o  seasons i n  Los Angeles county,  CA and one season  i n  

Contra Costa county,  CA. 

water  and one b r e a t h  sample over  a twenty-four  hour pe r iod .  

samples were c o l l e c t e d  from each primary sampling u n i t .  Data q u a l i f y  w a s  
assessed  through. t he  -use of  f i e l d  c o n t r o l s  and blanks and through' the c o l l e c t i o n  

Each s tudy  p a r t i c i p a n t  provided two pe r sona l  a i r ,  two. 

F ixed- s i t e  a i r  

.. . -... . --. ... 
11 

... . . 
of dupl ica te . samples .  . .  

As in Phase 11- of ,-this -program, s e l e c t e d  v o l a t i l e  . .  organ ic  . _  compounds - .  were i - .  .. 
, -. , 

i s o l a t e d  from ambient air  by pumping the  sample through a c a r t r i d g e  packed with 

Tenax GC. Breath samples were c o l l e c t e d  i n  Ted la r  bags us ing  a custom- 

designed sp i rometer .  . .  Subsequent ly ,  t h e  .- sample . .. . was pumped through Tenax GC 

c a r t r i d g e s .  t o  concen t r a t e  t h e  a n a l y t e s .  

c a p i l l a r y  GC/MS/COMP. .Water samples were c o l l e c t e d  from e a c h . p a r t i c i p a n t ' s  

primary d r ink ing  water source  i n  2 02.  b o t t l e s  and analyzed by purge a n d ' t r a p  

GC/HECD. I n  t o t a l ,  241 p a r t i c i p a n t s  were sampled, y i e l d i n g  1388 Tenax GC 

samples and 697 water  samples ' fo r  subsequent a n a l y s i s .  

. .  . . . .  
. .  . 

Tenax G C  c a r t r i d g e s  were analyzed by 

P r i o r  t o  any p r o j e c t  a c t i v i t i e s  r e l a t i n g  t o  sample c o l l e c t i o n  o r  a n a l y s i s  - - . - . . . - . _ - _  . 
i n  Phase 111, Standard Operat ing Procedures (SOPS) were d r a f t e d  and sub jec t ed  

t o  r igorous  review. These documents were de r ived  from t h e  ex tens ive ' expe r i ence  

i n  sampling and a n a l y s i s  gained dur ing  previous phases  o f  t h e  s tudy  and were 

intended t o  provide r i g i d  and uniform gu ide l ines  f o r  t he  sample c o l l e c t i o n  and. 

a n a l y s i s  processes .  . - 
Method d e t e c t i o n  l imits  f o r  t a r g e t  compounds c o l l e c t e d  on Tenax GC were 

determined by r e p l i c a t e  a n a l y s i s  of c a r t r i d g e s  loaded wi th  t h e  t a r g e t  compounds 

a t  f i v e  times t h e  h i s t o r i c a l  ins t rumenta l  l i m i t  of  d e t e c t i o n .  

- QUALITY ASSURANCE 
A q u a l i t y  c o n t r o l / q u a l i t y  assurance (QC/QA) program was c a r r i e d  ou t  

dur ing  Phase 111 of t h e  TEAM s tudy .  The r e s u l t s  of t h e s e  procedures  w i l l  be 

presented  and w i l l  add res s  t h e  fol lowing s u b j e c t  a r eas :  (1) sample and d a t a  

. c o l l e c t i o n  du r ing  f i e l d  o p e r a t i o n s ,  (2) monitor ing chemical a n a l y s i s ,  (3) 

12 



- - _. - - L  - 
determinat ion of a n a l y t e  recovery and contamination (background) based on the  

a n a l y s i s  of f i e l d  c o n t r o l  and blank samples, (4)  p r e c i s i o n  

e s t i m a t e s  based on d u p l i c a t e  sample a n a l y s i s ,  and ( 5 )  accuracy assessment based 

on t a r g e t  compound measurement i n  performance a u d i t  samples. This in format ion  

was evaluated and summary s ta tements  a r e  presented on (1) f i e l d  opera t ions ,  (2 )  

completeness,  (3) p r e c i s i o n ,  and (4) accuracy for each sampling t r i p  t o  C a l i f o r -  

n i a .  The f i r s t  t r i p  cons is ted  o f  sample and d a t a  c o l l e c t i o n  i n  t h e  g r e a t e r  Los 

J - -  

- .. 

, . .  
5 ..-- ..... 

. . . . . . . .  
. . . . . .  
_._. -- 
. .  - - -  

Angeles a r e a ,  and t h e  second t r i p  involved a r e p e a t  v i s i t  t o  L O ~  Angeles and a 

. sample/ data.  c o l l e c t i o n  i n  Contra Costa county, 

F i e l d  Operat ions 

The' sample and da ta  c o l l e c t i o n  a c t i v i t i e s  a t  t h e  s tudy  s i tes  proceeded . .  
without  s e r i o u s .  problems. Standard opera t ing  procedures  were developed and 

.. u t i l i z e d  dur ing  t h i s  sampling. .Another  f a c t o r  which was responsible  f o r  t h e  
. .  

r e l a t i v e l y  smooth c o l l e c t i o n  operat ions was t h e  increased  experience of a l l  t h e  

a n a l y t i c a l  f i e l d  s a m p l i n g s t a f f .  

Completeness . ~ 

Completeness -was def ined a s  . t h e  percent  o f  samples o r i g i n a l l y  scheduled 

f o r  c o l l e c t i o n  f o r  which a n a l y t i c a l  r e s u l t s  were repor ted  ( e i t h e r  n o t  d e t e c t e d ,  

t r a c e ,  o r  measurable). The completeness of f i e l d  samples from a l l  sampling 

t r i p s  was g r e a t e r  t h a n  90%. The compapble  completeness f i g u r e  f o r  D- and Q- 

- 
. . . . .  . . L .  . 

. . .  . . . . .  . . . .  - .  
. . _  . ; 

. .  - . .  - -- . . . .  --. . ..- . . . .  . ._- . .  

.- . type -dup l i ca t e s  was g r e a t e r  -than 80%. . . . . . . . .  
. . .  

P r e c i s i o n  . -- .. 
P r e c i s i o n  e s t i m a t e s  were based on ' t h e  a n a l y t i c a l  r e s u l t s  f o r  d u p l i c a t e  

sample p a i r s ,  a l though t h e  observed v a r i a b i l i t y  included cont r ibu t ions  from 

both  the  c o l l e c t i o n  and a n a l y s i s .  The agreement between d u p l i c a t e  concent ra t ion  

v a l u e s  f o r  t a r g e t  compounds was expressed a s  a p e r c e n t  r e l a t i v e  standard devia- 

t i o n  (mSD).---These d a t a  were evaluated and compared w i t h  respec t  t o  sample 

m a t r i x  and t a r g e t  compound . .  

I n  g e n e r a l ,  t h e  agreement between d u p l i c a t e  sample p a i r s  was e x c e l l e n t .  

For most t a r g e t  compounds on Tenax, t h e  median %RSD was ' l e s s '  than 25 t o  30% and 

t h e  75 p e r c e n t i l e  WSD, less than 50 t o ,55%.  

f i r s t  Los Angeles sampling t r i p  showed p o o r e s t  p r e c i s i o n  f o r  2-dichlorobenzene, 

Air and b r e a t h  samples from t h e  

- . .  n-undecane, - and chlorobenzene a Dupl ica te  samples from t h e  second Los Angeles 

.- 
L .  .... 
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. . .  - .  - -  ._ . . . I .  . . . . -. ._ .. __ - . . 
t r i p ,  which a l s o  included Contra Costa county,  e x h i s i t e d  poores t  p r e c i s i o n  €or 

s t y r e n e ,  t r i ch lo roe thy lene ,  and benzene. 

The agreement found between'. water d u p l i c a t e s  was b e t t e r  t h a n  t h e  Tenax 

r e s u l t s .  For most t a r g e t  compounds, t h e  median %RSDs were less than 10%. 

Accuracy 
. .  . .  

Two cri teria were used i n  a s s e s s i n g  method accuracy: (1) t h e  blank- 

cor rec ted  recovery of t a r g e t  compounds from f i e l d  c o n t r o l  samples and ( 2 )  

r e s u l t s  of performance a u d i t  samples. 

In gene ra l ,  t h e  f i e l d  c o n t r o l  samples a s s o c i a t e d  pe r sona l  a i r  .samples 

co l l ec t ed  on t h e  f i r s t  t r i p  t o  Los Angeles gave r ecove r i e s  of  8 0 ,  t o  120%. 

However, 5 t a r g e t s  .did e x h i b i t  excess ive ly  high r ecove r i e s  (130-150%). With 

t h e  except ion  of t r i c h l o r o e t h y l e n e  and benzene, t h e  performance a u d i t  sample 

r e s u l t s  i nd ica t ed  an  a n a l y t i c a l  b i a s . o f  less than  25%. The t a r g e t  compounds 

on Tcnax f i e l d  c o n t r o l s  from the  second LA t r i p  were cha rac t e r i zed  by low 
. _ .  . .  

recover ies .  This  observa t ion  was p a r t i c u l a r l y  t r u e  f o r  t he  b r e a t h  and f ixed-  

. .- site. a i r  c o n t r o l s ;  pe r sona l  a i r  , c o n t r o l s  gave s a t i s f a c t o r y  r ecove r i e s .  The - -  .. - .. . - . . .  . . - . -  . . . 

. .. . . L:.._Contra Costa. f i e l d  :cont ro ls  exh ib i t ed  b e t t e r  t a r g e t  r ecove r i e s  a l though t h e  

- control c a r t r i d g e s  f o r .  f i x e d - s i t e  a i r  c o l l e c t e d  d i d  i n d i c a t e  t e n  t a r g e t  corn- 
pounds with excess ive ly  high recover ies  (.130-160%). The performance a u d i t  

samples analyzed "at  t h i s  t i m e  gave average t a r g e t  r ecove r i e s  of  80-85%. 

. .  - In gene ra l ;  t h e  water f i e l d  c o n t r o l  and performance a u d i t  d a t a  i n d i c a t e  

t a r g e t  recover ies  between 30 and 75%. Only t h e  second t r i p  performance a u d i t  

r e s u l t s  gave r ecove r i e s  i n .  t h e  80 t o  130% range. 

STATISTICAL ANALYSIS 

-._ - - - .- - -.- ... _-. -_ _. .. - . . - . . . 

- _. 

In t roduct ion  

During t h e . f i r s t  h a l f  o f  1984,  exposure and body buracn d a t a  were c o l l e c t e d  ... 
from a probabi l i ty . - sample  of  i n d i v i d u a l s  on twenty-six v o l a t i l e  o rgan ic  com- 

pounds ( see  Tables  3 and 4 f o r  a l i s t  of compounds) i n  Los Angeles and Contra 

Costa County. Two v i s i t s  were made t o  Los Angeles while one was made t o  

Contra Costa. The f i r s t  v i s i t  t o  Los Angeles i n  February and March c o l l e c t e d  

b rea th ,  overnight  personal  a i r ,  daytime personal '  a i r ,  overn ight  f i x e d  s i t e  

outdoor a i r ,  daytime f i x e d  si te outdoor a i r ,  and water  samples on 117 people .  

The second v i s i t - t o  Los Angeles i n  Hay and June monitored t h e  same.media f o r  

14 
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- -~ -- - - .-- -_  _ _  
TABLE 3. TARGET COHPOUNDS SOR'ED BY WEIGbiTED PERCENT MEASURABLE IN 

BREATH AND AIR SAHPLES BY SITE AND SEASON 

--- 
Range of % Measurablea 

Los Angeles Contra Costa 

Winter Summer Sunune t 

.Ubiquitous Compound 

m_,E-Xylent 100 100 84- 100 

Tetrachloroethylene 97-100 99-100 58-100 82- 100 
Benzene 95-100 79-100 
o-Xylene 9 1- 100 57-100 58-100 
Ethylbenzene 82- 100 70-100 64-100 

l,l,l-Trichloroethane 99-100 89- 100 49- 100 

- .  ....-.-. ~ . .- . - . . . . . . . . . .  
O f t e n '  Present -. '.. 

. - n-Octane 
a-Pinede' ' 

. . .  - - . . . .  .- . rn,E-DicIilorobenzene - , . , . 

.... n-Undecane 
. . . . .  . . . _ _  :-Decane 

Trichloroethylene 
Styrene 

. . . . . .  

81-99 59-94 
79-100 61-87 
62-98 47-92 
56-99 48-74 
53-96 25-81 
50-97 4-66 
47- 100 37-94 

20-96 
0-75 
0-85 
8-88 

48-100 
0-72 

56-91 

Occasionally Found. 
.. . .  .. ...-.a 4.. .- I_ . -.. .- . - __ . . . . . .  _ .  .. ...- - . - - - .  
. __._...._.._ .-Chloroform . .  ._ .. ...... -._ 36-99 .._ ._._ ._ - 3 1-80 . 12-79 

n-Dode cane 30-96 17-45 0-77 
. Carbon Tetrachloride . . . .  12-100 11-100 14-96 

_ _ _ -  .. --.-.._,- - _ . . .  - . . . .  - . . -  .. -. 

- 
-. . ... 

. . -1,4-Dioxane ' 8-70 3-2 1 5-25  
1,2-Dichloroethane 4-68 0-23 0-30 
o-Di chlo robenzene 13-59 0-19 0-19 

x-12 0-6 0-18 Chlorobenzene 
1,1,2,2-Tetrachloroethane 0- 10 1-18 0-18 
1,2-Dibromoethane - . 0-4 - 0-13 - 0-2 
1,1,1,2-Tetrachlorocthane 0- 3 0- 12 0-  18 

a 

- 

- 
Range over four air media and breath. 

. . .  

. .  . . -  

. . . . .  . ._ 
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TABLE 4. TARGET COMPOU?lbS 

, WATER 

1 

- - L - _ . _  .. - . . . . .  

. .  . . . .  - -  . 

SORTED BY WEIGHTED PERCENT HEASURABLE 
BY SITE AND SEASON 

. . .  

IN 

% Measurable 

Los Angeles Contra Costa 

Winter Summer Summer 

Ubiquitous Compounds 

Chlo ro f o m  
Bromodichloromethane 
Dib romoch 1 o tome t ha ne 
Bromoform 

94 
93  
89 
69 

86 94 
96 
85 

96 
85 
90 - 69 

Occas iona l ly  Found 
-_ -.- -- .._ . -. . _. . 

l , l , l - T r i c h l o r o e t h a n e  48 14 10 
Tet rachloroe thylene  22 19 94 
Chlorobenzene 13 5 6 
Trichloroethylene--- .  . . . . . . . . .  - 8  . 12 66 

. .  . .  . . .  - - ... ...- . . .  

-- . TABLE 5 . . .  S m L E  SIZE RANGES BY SITE, SEASONS AND MEDIA 
.... . -. . . . .  . . _  . .  

Los Angeles Los Angeles Contra Costa 
.- . . .  Winter 1984 'Summer 1984 Summer 1984 . . .  ..... ._ . .- . . . . .  

Breath 

Overnight Personal  A i r  

Daytime Pe r sona l  A i r  

Overnight Outdoor Air 

Daytime Outdoor A i r  

. .  . . . _  

. - .  . ..... - . -. . . .  ._-  ... - .  . - -- 
-. . 

112-1 15 

1.10- I14 
. .  

.... 
110- 114 . . . . . . . .  

24-25 

23-25 

51 

. _. . 50-5 1 

50-51 

23 

. .  

. _ .  - .  . -  

24 

66-69 

69-70 

66-68 

10 

9- 10 

Water . .  117 52 71 
. -  

Popula t ion  Es t imate  : 359,500 332,600 90,700 

- . . . .  . _ _ I  . . . . . . . . . .  . . . .  . . . . . .  

16 



52 people previously studied in the first trip. 
Costa County were monitored f o r  the same media as Los.Angeles. 

I n  June, 71. people in Contra 

The same size ranges f o r  the various sites and seasons are given by media 
in Table 5. There was some vasiation in sample size due t o  missing data. The 
sample sizes for outdoor air were smaller because outdoor air monitors were 
mounted one per sample segment rather than one per household. 

. . . .  _ _  The data were examined fof percent measurable , . concentration levels, 
. -  comparisons of outdoor versus indoot..levels comparisons between sites and 

seasons, and correlations.between media. Since a probability sample was used 2 

to select the participants, the weighted results'apply to the target population 

(see'Table 5) of the areas (see Section 4 for a detailed description o f  the 
sampling procedures). 
Percent Mea surab le 

......... . -- -. ..- .--. - - .  . -  ..... . . . .  

. -  - -  . . . . .  - . . . .  __.--_ . . . . . .  ___._.. . . . . . .  _. _. . . . . .  - . . . . . .  . .  - . . . .  . -  

. . . . . . . .  . . .  
The twenty s i x  compodnds analyzed in breath, air and water samples can be 

*. ' sorted into three categories based on weighted percent of samples with concen- 
.trations measurable ( i . e .  , exceeding. the .quantifiable limit). 'For breath and 

.. ._ 
- -  

. . .  . -. .. 
. .  - -.-'.aii-s>mples - ''the' 'first category-, ubiquitous compounds (more than' 50% measurable 

in most sample types), included m,p-xyleqe, l,I,l-~richlorsethane, tetrachloro- 
ethylene, benzene, 2-xylene, and ethylbenzene (see Table 3). 'Those compounds 
often found were 2-octane, 2 , ~ -  dichlorobenzene a- pinene, 2- undecane, E- 
decane,' trichlorZethylenC,and styrene. - Chlofoform, E-dodecane ,' carbon tetra- 
chloride, 1,4- dioxane-,-'-l ,-Z-'di'chloioethane o-'dichlorobenzene, chlorobenzene , 

. .- 1 ,2-dibromoethanei, and 1,1,2,2- tetrachloroethane were occasionally found in 
The percentages measurable i n  LOS Angeles tended to 

. .  -. . 

. . .  . - . . . .  - .. _- . . ..- - .. _____. ... - .. 

air and breath samples. 

be higher in.the w.inter. ._ .- . . .  . .  

Fewer target chemicals were studied -in drinking water. Chloroform, 
bromodichloromethane, dibromochloromethane, and bromoform uere found in 70% Or 

more of the samples (see Table 4)- Tetrachloqoethylene and trichloroethylene 
were found in less than 25% of the water samples for Los Angeles and 66% or 
more, of the Contra Costa- samples, while l , l , l - tr ichloroethane-uas  found in 
almost half of t h e  winter samples' of Los Angeles and less than 15% Of the 

summer samples for LOS Angeles or Contra Costa. Chlorobenzene was found in 
less than 15% of all water samples. 

. .  -- . .- . . ._. . -  .- 
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. .  

Concent r a t i o n s  

Daytime a i r ,  b r e a t h  and water weighted median concen t r a t ions  a r e  given 

for -  Los Angeles and, Contra Costa i n  Tables 6 and 7.  

only those  compounds which had r e l a t i v e l y  high percents  measurable and s u f f i -  

c i e n t l y  high l e v e l s  t o  warrant  f u r t h e r  i nves t iga t ion .  Overnight a i r  w i l l  be  

examined l a t e r .  

. . - ~ t o .  t h e  targe~t~populations~of-359.,500 f o r ,  win ter  and - .  332,600 f o r  -. summer . . i n  . Los 

The medians are given f o r  

A l l  median e s t ima tes  i n  Tables -6 and 7 a r e  weighted and apply  

._  _ _  .Angeles and. 90,700 f o r  summer i n  Contra ,Costa .  For a lmost  a l l  compounds, t he  , 

daytime p e r s o n a l  a i r  median was higher  than t h a t  f o r  daytime outdoor  a i r  (see 
Also., - daytime .personal  a i r  l e v e l s  tended t o  be h igher  t han  b r e a t h  

l e v e l s  f o r  bo th  s i tes  and seasons.  In win te r ,  t h e  outdoor a i r  levels tended 

t o  be.much h igher  t han  t h e  b rea th  l e v e l s  . i n  Los Angeles, while  in.summer t h i s  

trend--does .not *appFar ;-'"Th-is' was"due ' t o  ' r e l a t i v e l y  'high .outdoor .a i r  l e v e l s  i n  

.- -Table  8). 

- - - e  -. - -_  

_. . -40s Angeles i n  winter. - .  --. - . .. - - .. 

- ., 
-*... had . co .ns i s t ea t ly  non-negl ig ib le  . . .  --- concent ra t ions  wi th  l e v e l s  h ighe r  i n  summer 

. .'Fof . .  water only ,  chloroform, bromodichloromethane and dibromochloromethane 

_ _ _  : - than .win ter  f o r  Los Angeles -and r e l a t i v e l y  high l e v e l s  of  chloroform i n  Contra 
. ._.I. .- . - . . . - - .  . . ~ -- _-.. - . _. . . -. ._ . . . ... . - 

. .  Costa -(see Table 7) .  . _  
Comparisons Between Seasons f o r  Lo,$ Angeles 

For t h e  f i f t y  one people  who p a r t i c i p a t e d  i n  both seasons of t he  Los . .. 
- Angeles -s tudy,  Tab1.e -9 compares t h e  weighted median. concen t r a t ions  f o r  b r e a t h ,  

General ly , .  t h e  medians showed a 
. . . . - . - - -_- - 
daytime pe r sona l  a i r  and daytime. outdoor a . i r .  

s l i g h t  tendency t o  be. h ighe r  - i n  . .  win te r  . .  f o r  b rea th .  . . . . This  . . . . ---. t r end  . . . 

pronounced f o r  daytime personal  a i r ,  whi le  ' f o r  daytime outdoor a i r  many chemi- 

c a l s  had medians over  t h r e e  times l a r g e r  i n  win ter .  

appears  more 
. . . .  . . . I - .  . .. - _. . 

These t r ends  can a l s o  be  
. -. . . .  . . . _..._ . - . -. 

seen  i n  F igu res  1 through 3. 

Comparisons Between' S i t e s  f o r  Summer 
. . . - .-. . 

. ..- _ .  
The summer median ' concent ra t ions  f o r  a i r  and 'brea th  samples i n  Los Angeles 

and Contra Costa a r e  compared i n  Table 10. While b r e a t h  and daytime personal  

a i r  concen t r a t ions  tended to".be s l i g h t l y  h igher  i n  Los Angeles, t h e  daytime 

outdoor medians were o f t e n  two o r  more times l a r g e r  i n  Los Angeles than  Contra 

Costa.  These t r e n d s  can be r e a d i l y  seen in ,  F igures  1 through 3.  
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TABLE 7 .  WEIGHTED MEDIANS (ng/mL) OF ORGANIC COMPOLNDS I N  
DRINKING WATER I N  LOS ANGELES 

AND CONTRA COSTA 
-=*-- - -It- =sa.- 

Los Angeles Contra C o s t a  
Compounds Winter Summer Summer 

Chl or0 f o m  14 33 
Bromodichloromethane 12 24 
Dibromochloromethane 11 32 
Bromof o m  0.5 3.0 

49 
17 
6.4 

. 0.. 6 

Sample Size 117.  52 71 
-.m?wt.c L t C P - - . - - y  

TABLE 8. RATIO OF DAYTIHE PERSONAL AIR TO DAYTIME OUTDOOR 

AND CONTRA COSTA 
AIR WEIGHTED MEDIANS FOR LOS ANGELES 

w e  .I -=-=- 
Los Angeles Contra Costa -- - Summer Winter Summe: Compounds 

m,o-X y lene 
1,1,1-Trichlotoathane 
Tetrachloroethylene 
Benzene - o-Xylene 
Et hy lbenzeae 
n-0 c t ane 
=-Dichlorobenzene 
a-Pinene - n-Undccane 
n-Dec ane 
Trichloroethylene 
Styrene 

- 
- 
- 

1.1 
1.4 
0 . 9  
1.1 
1.3 
1.1 
2.2 
2 . 3  
7.6 
2.3 
2.0 
4.8 
1.2 

2 . 7  
2.1 
2.0 
2.3 ' 

1.8 
3.2 
6.4 
2.3 
5 . 3  
2.4 
3.6 

2.4 
40 

8.3 - . 
2.5 
9.2 
4.8 
9.7 
7.2 

6.1 

2.8 
0.3 
4.6 
4.6 

10 

19 

20 

i 



. . . . . . . . . . .  _ -  . . . . . . . . .  ._ _. .. 

... . . . . .  . . _. - ~ . . .  . .  ._ _. .. _. .- - .- . _  . 

TABLE 9. RATIO OF WINTER TO SUMMER WEIGHTED M E D I A "  FOR 
THOSE PARTICIPATING IN BOTH SEASONS IN 

A X ?  OUTBOOR AIR 
. .  LOS ANGELES FOR BREATH, DAYTIME PERSONAL 

0 -.2?r=r .-- -f - 
Ratio of Winter to Surcmer 

Daytime Daytime 
Compounds Breath Personal Air Outdoor Air 

m,p-Xy len e 1.7 1.2 3 .1  
l,l,l-Triehloroethane 1.5 2.2 3.8 
Tetrachloroethylene 1.4 2.4 5.3 
.Benzene 0.7 1.8 4.5 - o-Xylene 1.8 . 2.4 3.5 
Ethylbenzene 1;5 1.4 3.7 

-d;;,p-Dichlorobenzene 0.8. 1.9 2 . 1  
-a-Pinene - 1.2 1.4 . -  . 0.9 - n-Undecane 1.2 2.1 2.1 

..-- - n-Decane 1 . 2  1.4 2.2 

1 .o 1.6 3.0 

n-Octane 0 . 7  * 1.2 3.8 

. .  . Trichloroethylene. 1.0 1.8 17 
Styrene . .  

. - . . .  - -  
. -  . 

.. ... . . .  49-51 49-50 . 22-24 - , Sampie.Size:- :., :':. 
. .. -- 

---. _- - - .  

.... . 
. 

. 

. -  - .  .- - 
;IPS--. - 2 -5- 

- .- _- -- -_ __- 

...... - .- . .  . .  , .  . 
I-.. ,-_ - . . _- .-. 

. .  . . _ _  
. . . . . . .  -. . -. .- . - -TABLE IO. IZATIO-'OF EOS ANGELES SUMMER TO CONTRA COSTA 

. -  WEIGHTED-FfEDIANS FOR BREATB, DAYTIME 
._ - PERSONAL Ah?) OUTDOOR AIR 

... . .  -'- k Z m e I E -  I'-d XGGjZGT 
_-.  Breath Personal Air Outdoor A i r  

. . . . . .  - . . . .  
.. - .- . . . .  . . .  

-~ 

Daytime . Daytime 
-- Compounds 

- .  ..... - 
. .  L . . . .  -. - - . --Xylene 1.3 1.8 5.6 

i',l,l-Trichloroethane--. 44 2;o 2.4 
Tetrachloroethylene 2.0 . 1.6 7.1 
Benzene. . _  - . . 2.3. 1.1 2.4 - o-Xylene 1.3 1.1 6.1 
E thy lb enzene 1.2 2.1 4 . 8  

. n-Octane 1.5 1.4 ' 2.3 
&-Dfchlor ob enzene 0.7 1 .O' 2.7  
a-Pinene 2 , 8  1.6 5 . 9  

0.5 1.0 1.1 - n-Decane ' 0.5 : 1.8 .' 0.2 . 
Trichloroethylene 1 .o 2.4 0.2 

. . . .  . .  0.3 1.8 3.6 Styrene ' . 

- .  - 
' .  n-Undecane- ' .- - 

. .  
. .  . . . . . .  = t. -- ZfCt- 

_ _ . .  -." 
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Outdoor Versus Indoor Levels ’ 

In order  to.compare indoor .and outdoor a i r  concent ra t ion  levels ,  Table 11 

g i v e s  unweighted medians f o r  overnight  personal  a i r  and overn ight  outdoor a i r  

by s i t e  and season f o r  t h e  people who had a i r  monitors o u t s i d e  t h e i r  homes. . . 

Table  12 a l s o  presents  r a t i o s  of these medians. The personal  and outdoor a i r  

levels  were h ighes t  i n  Los Angeles i n  t h e  win ter  and lowest  i n  Contra Costa. 

For Contra Costa,  almost a l l  of t h e  compounds.had s i g n i f i c a n t l y  higher  medians 

i n  personal’ a i r  than outdoor  a i r  (see Table 12). For ‘Los Angeles i n  summer 

(see Figure 5 and Table 121, while a l l  bu t  one compound ( s t y r e n e )  showed 

h igher  medians i n  personal  a i r ,  only about h a l f  were s i g n i f i c a n t l y  h igher  

For-Los Angeles i n  win ter  ( s ee  Figure l o ) ,  t h e  outdoor a i r  medians we’re sometimes 

hi,gher than.  those f o r  personal  a i r .  This  .was. becauss  the.. outdoor  levels i n  

winter-were p a r t i c u l a r l y  high i n  Los Angeles. 

- .  ..- . - _-. . -. -. . . .- 

. .  

Table 12 a l s o  gives  t h e  r a t i o s  f o r  t h e  maximum c o n c e n t r a t i o n  l e v e l s .  For 
... . . 

most compounds over both  s i tes  and seasons,  t h e  r a t i o s  of overn ight  personal  

a i r  t o  overnight  outdoor a i r  were higher  f o r  t h e  maximum l e v e l s  than f o r  the 

medians. This i n d i c a t e s  t h a t  n o t  only d id  personal  a i r  concent ra t ions  tended 

t o  be g r e a t e r  than  outdoor a i r  concent ra t ions  b u t  a t  t h e  h igher  l e v e l s  of 

exposure t h e  concent ra t ions  were sometimes much g r e a t e r .  

. .  

C o r r e l a t i o n s  

For Los Angeles, e leven o f  t h e  t h i r t e e n  p r e v a l e n t .  compounds i n  b r e a t h  
. . . . . - . . . .. .- . .. . 

were s i g n i f i c a n t l y  c o r r e l a t e d  ( a t  t h e  .05 l e v e l )  w i t h . t h e  prev ious  twelve-hour 

p e r s o n a l  a i r  exposures ( see  Table 13). However, wi th  t h e  except ion of l , l , l -  

t r i c h l o r o e t h a n e ,  t r i c h l o r o e t h y l e n e ,  and m,e-dichlorobenzene, - t h e s e  c o r r e l a t i o n s  

were less than .S.’ -The”correlat ions between b r e a t h  and daytime outdoor a i r  

and between daytime personal  a i r  and daytime outdoor a i r  tended t o  be  lower. 

Genera l ly ,  t h e  c o r r e l a t i o n s  between overnight  p e r s o n a l .  a i r  and overnight  

outdoor  a i r  were higher  than  t h o s e  between daytime personal  and daytime outdoor 

a i r .  

25 
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TABLE 13. SPEARMAN CORRELATIONS BETWEEN BREATH 

CONCENTRATIONS AN' PRECEPIXG 
DAYTIME 12-HOUR PERSONAL EXPOSURES 

TO COMPOUNDS BY SITE AND SEASON 

CompovndS_ 

m,p-Xylene 
1,l . l-Trichloroethane 
Tetrachloroethylene 
Benzene 

. - o-Xylene 
Ethylbenzene 

. _._ 0-Oc tane 
..... --.. ..... _ _ _  . ... ---.%-Dichlorobenzene . . . . . . . . .  

. . -. _ .  . . - a-Pinene 

.. n-Decane 

. .  . .  %- . : 
nLUnd ecane 

Trichloroethylene-'  . . - 
Styrene 

- - .. . ..-_-.__. .... ..-.__ 

.... -.- - . . . . . . . . .  . -. Saniple'Size Range: .. - . - 

.42* .44* 

.57* .60*' 

.32* .30* 

.20* -32" 

.40* - .41* 

.45* .36* 

.16 .23 

.21* .12 

.19 ' .02 

.25* . 10 

.68* .. 60*" .-' 

.20* .18 

- .69*-. - .38*. - 

105-112 49-50 

.25* 

.25* 
,46* 
.07 
.17 
.06 

-.09 . 49* 
.24 

13 
.27* 

- .38* 
-.oo 

._ 
63-65.- 

_ . .  
........... ....... .. - -.--. -. .-_---. . . I : .  ' 

. .  . .  
-. . . . . . . . . . . .  - .............. - -. .. - .... -. ..... . . . . . . . . . . . .  . .  ~. 

. . _  .. -.-..-- _ .  .. ..- .. .':. 

. . . .  -i -.-___...-.._. . . .  .-- . - . . . . . . .  . .  . . . .  .--.- - . . . . . . . . . . .  - _  . . . . . . . . . .  
.~ - 

. .  . .  
. . ~. . . . . . . .  - .. .-. .. ._ .* ~ . ._ . - . 

. .  .- . . . . .  - 
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. _  . .  . _  . - -  . .- 
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SECTION 4 

STATISTICAL SAMPLE DESIGN AND WEIGHTING - .  
. . . . . . . . . .  .." - .- ._ 

.. .- - INTRODUCTION 

Phase I11 of t h e  TEAM s tudy  was coaducted a t  two purpos ive ly  chosen t a r g e t  

a r e a s  i n  Ca l i fo rn ia :  an a r e a  in Southeast  Los Angeles County ana t h e  Antioch/' 

P i t t s b u r g  area no r theas t  of Sa; Francisco.  Technical ly ,  t h e  Los Angeles study 

a r e a  c o n s i s t s  of t h e  union of t h e  fol lowing geographic a r e a s  a s  def ined  by the 

U.S .  Bureau of  t he  Census f o r  t h e  1980 Decennial Census: 

. - - - _ _  . . .  .- ... .~ 

. _. . -. ~ 

. . . . . . . . .  .... . . . . . . .  . . . . . . . . . . .  .__-_--- - -_ .- -. ..- . . . .  . . .  . . . . .  .- - .- 

... . . . . . .  . 
(1) A l l  of  t h e  fol iowing Places:  El Segtkdo, 'Manhattan Beach, Hemosa 

. - .... 
. . .  Beach, Redondo Beach, Torrance; Lomita,'Carson, and West Carson. 

. . . . . . . .  -. . . .  
. .  (2) Trac t  6023.02 i n  Hawthorne. 

. . . . . . . . . . . .  . . . .  .... :z: . . .  - - . . . .  -. ..... 
. . . . .  

. .  . . .  _.. _- - ; ( 3 ) -  Trac t  6040 i n  Lawndawn. , 

. ~ - . 
. . .  (4) Trac t  6032 i n  Gardena. 

( 5 )  Trac t s  2913, 2921, 2931, 2932.01, 2932.02, and 2933 i n  Los Angeles. 

(6) Trac t s  2921, 9435.01, 6024.02, and 6214 i n  t he  unincorporated p o p  
t i o i  *bf,Lgs A;lgele';' countjs. 

. . . . . . . . .  - .... . .  ..: - - -..-... 
. . .  - .. - .I. -.-.-- -.- . . . .  . . - .  . - ' .  - - - .  . . -.._ - - -. . 

Likewise,  the  Antioch/Plt<sburg s tudy  area  i s  ' t echnica l ly  def ined  as t h e  union 

o f  t h e  fol lowing Census-defined 'geographic -areas:  . . . .  . - -.. 
. .  

(1) A l l  of t h e  fo l lowing  Places:  Antioch, P i t t s b u r g ,  and West P i t t s b u r g .  

- (2) - T r a c t s  '3050 and 3120 i n  t h e  unincdrporated p o r t i o n  of Contra Costa 

County. . ._ 

o f  Contra Costa County. ' . .  
. .  (3) . . .  Blocks . .  101, 102',.and-'319 . .  i n  Trac t  3060 - i n  . t h e  unincorporated portion . . . .  ..--._. - . . -  

(4) All of T r a c t  3090 in t he  unincorporated p o r t i o n  of Contra Costa 

County except  Blocks 425, 925, and 926. 

Blocks 504 and 911 in T r a c t  3142 i n  t he  unincorporated portion of 

Contra Costa County. 

Block 201 in T r a c t  3110 'in t he  unincorporated p o r t i o n  of  Contra 

Costa County. 

. .  

(5) 
... 

. .  

(6) 
. 
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In more genera l  terms, t h e  Los Angeles s tudy  a r e a  may be desc r ibed  as a 

-- Northwest t o  Sou theas t .  c o r r i d o r  bounded roughly by Los.-Angeles I n t e r n a t i o n a l  

Ai rpor t  on t h e  no r th ,  t h e  P a c i f i c  Ocean on t h e  west ,  Los Angeles Harbor on t h e  

south ,  and t h e  c i t y  of  Long Beach on t h e  e a s t .  A l t e r n a t i v e l y ,  t h i s  a r ea  may 

a l s o  be descr ibed a s  t h e  c i t y  of Torrance,  C a l i f o r n i a  and t h e  ad jo in ing  c i t i e s  

immediately t o  t h e  e a s t  and w e s t  of  Torrance.  This c o r r i d o r  was chosen f o r  
. . . . . .  - _  . . .  

. -. . -': monitor ing personal  exposure and body-burden with.  .regard.-to.. o rganic  chemicals 

. - .: . -par t ly  because of t h e  presence of  chemical and petrochemical  p l a n t s  a s  w e l l  a s  

t h e  i n t e r n a t i o n a l  a i r p o r t  in t h e  a rea .  The l o c a t i o n  of t h e  Los Angeles s tudy 
...... . . .  .area- is  shown on-the map-in..Appendix A. 

The -Ant ioch/Pi t t sburg  s tudy  a rea  may be descr ibed  as t h e  c i t i e s  o f  

Antioch, P i t t s b u r g ,  and West P i t t s b u r g  plus t h e  -- neighboring suburban a r e a s .  

ThG''locat-ion' o f  'the--AntioZh/Pittsburg-'s tudy area is shown on. t h e  map i n  Appen- 
. - - .-_- . 

.. . . . . . . . . . . . . . .  ......... . . . . .  . . . .  dix .  B.  _._-.._._...__ - .  

.~ - ' Two i e a s o n s  . . .  . of pe r sona l  exposure and body-burden monitoring were con- 

- ducted i n  t h e  Los Angeles s tudy  a rea .  . The f i r s t ' s e a s o n  monitoring was con- 

--: ..ducted dur ing  January and February 1984.  A subsample .of . . the i n d i v i d u a l s  who 
p a r t i c i p a t e d  i n  t h e  f i rs t  season s tudy  was se l ec t ed '  f o r  the '  second s e a s o n ' o r  

monitor ing,  which was conducted dur ing  Hay and June 1984.  

-. .. _-.- -. . . . . . . .  ..- --...-.. . . ..-_ - ~ - - . _  

. 
Only one season of monitoring was conducted, a t  t h e  Ant ioch/Pi t t sburg  ......... - .. 

... - s tudy .a rea ;  - T h e . h t i o c h / P i t t s b u r g  monitor ing -was conducted dur ing  June of . 
. . .  . . . .  . . . .  . . . .  . - .  . -  -. -- ._ _ _  . .  . .  . . . . .  1984;. .-.--.- -- ..-. -.- - -  . . .  -. .. -- .._-. . -_-__ - _  _.-. .... .. .~ - 

- .  

.. For each t a r g e t - a r e a - , o f _  t h e  Phase.  . . -  111 TEAM .- study, ..- t h e  - ~ _. s t a t i s t i c a l  . sample -. ..  - ~ . . . . . . . . .  .- . . . .  - -  
des ign  may be summarily descr ibed  as a s t r a t i f i e d  t h r e e  s t a g e  sample su,xvey 

design.  The f irst  s t a g e  sampling units (FSUs) were b locks  or  combinations 

thereof  as def ined  by t h e  U.S. .Bureau of t h e  Census . f o r  t h e  1980 Decennial  

Census. 
propor t iona l  t o  t h e  occ.upied'housing count f o r  'the'FSU .. "from' a 1980 Census d a t a  

tape .  

w i th in  e a c h . s e l e c t e d  FSU. 
p a r t i c i p a t i n g  sample household. 

c o l l e c t  da t a  from a knowledgeable a d u l t  household member concerning t h e  age,  

sex ,  smoking s t a t u s ,  and occupat ion of  a l l  household members. 

used t o  s t r a t i f y  t h e  t h i r d  s t a g e  sample of i n d i v i d u a l s  s e l e c t e d  f o r  personal  

~. -- ----. .- ___. .- . , - , . . . . . . . .  

A s t r a t i f i e d  sample of t h e  FSUs was s e l e c t e d  wi th  p r o b a b i l i t i e s  
. . . .  - - . - .  ... .-_ _- . 

A noncompact c l u s t e r  of  housing u n i t s  was ' se lec ted  a t  t h e  second s t a g e  

A short sc reen ing  in t e rv i ew was conducted f o r  each 

The purpose of t h e  screening  in t e rv i ew was t o  

These d a t a  were 
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exposure' . .  and body-burden monitoring. I n  addi t ion  t o  S t r a t i f i c a t i o n  by age,  

. s e x , ' a n d  smoking F ta tus ,  t h e  occupat ion data were used t o  s t r a t i f y  by poten- 

t i a l  f o r  occupational exposure t o  t h e  organic  chemicals being monitored. 

primary purpose of t h i s  s t r a t i f i c a t i o n  was t o  oversample people  with paten- 

t i a l l y  high exposure l e v e l s  t o  f a c i l i t a t e  more accura te  e s t ima t ion  of t h e  

popu la t ion  d i s t r i b u t i o n  of exposure. Since ana lys i s  of  t h e  Phase I1 TEM 

database  had ind ica ted  t h a t  high exposures were o f t e n  occupat ion- re la ted ,  

i n d i v i d u a l s  suspected of having h igh  p o t e n t i a l  f o r  occupat iona l  exposure were 

oversampled for monitoring. 

The 

Probab i l i t y  sampling methods have been used so t h a t  t h e  da ta  c o l l e c t e d  

can be used t o  make s t r i c t l y  v a l i d  s t a t i s t i c a l  i n fe rences  concerning t h e  

popula t ions  sampled. .Hence, sampling weights have been computed t h a t  r e f l e c t  

t h e  procedures used for sample s e l e c t i o n .  The weight of a sample u n i t  can be 

viewed a s  the  number of u n i t s  i n  t h e  ' t a r g e t  populat ion t h a t  t h e  sample u n i t  

r ep resen t s .  The i n i t i a l  sampling weight f o r  a u n i t  i s  c a l c u l a t e d  a s  the.  

r e c i p r o c a l  of e i t h e r . t h e  p r o b a b i l i t y  of  s e l e c t i o n  o r  t h e  expected frequency of 

s e l e c t i o n  when samp'ling wi th  replacement The i n i t i a l  sampling weights have 

been ad jus ted  t o  reduce t h e  p o t e n t i a l  b i a s  caused by nonresponse. T h e . f i n a 1  

a n a l y s i s  weights,  ad jus t ed  sampling weights ,  se rve  t o  d i f f e r e n t i a l l y  weight 

t h e  sample da ta  t o . r e f l e c t  t h e  level of d i sp rapor t iona lk ty  i n . t h e  f i n a l  sample 

. c  

.e4 

. .  

r e l a t i v e  t o  the  popula t ion  of i n t e r e s t .  

TARGET POPULATION. * .  

The t a r g e t  populat ions f o r  t h e  f i r s t  season Phase 1x1 TEAH s t u d i e s  c o n s i s t  

of those  ind iv idua l s  who s a t i s f y  t h e  fol lowing c r i t e r i a :  . 

(1) Primary p l a c e  of  r e s i d e n c e . w a s - i n  the  s tudy a rea  (Based-on t h e  
f .. 

boundaries of  1980 Census geographic u n i t s )  when t h e  household.  

screening was conducted. 

Aged 7 yea r s  o r  older a t  t h e  t i m e  of t h e  household screening .  

Not l i v i n g  i n  group q u a r t e r s '  or on a m i l i t a r y . r e s e r v a t i o n .  

Present  i n  the s tudy  a r e a  a t  t h e  time of personal  exposure,  body- 

burden, a n d . f i x e d - s i t e  monitor ing.  . 

(2) 

(3) 
(4) 

'A group quar t e r s  is any l i v i n g  q u a r t e r s ,  inc luding  houses or i n d i v i d u a l  un i t s  
i n  an apartment complex, i n  which t e n  or more un re l a t ed  persons r e s i d e .  Group 
quarters include dormi to r i e s ,  ba r r acks ,  p r i sons ,  e t c .  
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The t a r g e t  popu la t ion  f o r  t h e  Los Angeles second season  s tudy  is  t h a t  subse t  

of t h e  f i r s t  s e a s o n - t a r g e t  popula t ion  members who were r e s i d i n g  i n  and p resen t  

i n  t h e  s tudy  a r e a  a t  t h e  t ime t h a t  second season  personnel  exposure and body- 

burden monitoring was conducted. 

FIRST STAGE SAMPLE OF AREA SEGMENTS 
The f i r s t  s t a g e  sampling u n i t s  f o r  t h e  Phase I11 TEAM samples were con- 

s t r u c t e d  from 1980 Decennial Census geographic units. A1l.enumeration d i s t r i c t  

(ED) and block records  were e x t r a c t e d  from the 1980 Census Summary Tape F i l e  

13 (STF 1B) f o r  t h e  geographic a r 9 a s  con ta in ing  t h e  t a r g e t  popula t ion .  None 

of t h e  records  e x t r a c t e d  were ED r eco rds ;  t hey  were a l l  b lock - l eve l  records.  

The f irst  s t a g e  sampling u n i t s  (FSUs) were then  def ined  t o  be  i n d i v i d u a l  

b locks  or combinations t h e r e o f .  For each  s tudy  s i t e  t h e  b lock- leve l  records 

were combined as necessary  t o  form FSUs t h a t  each had a t  l e a s t  a f i x e d  requi- 

s i t e  1980’Census count o f  occupied housing u n i t s .  

housing u n i t s  was r equ i r ed  f o r  each Los Angesles FSU, and 65 occupied housing 

A m i n i m u m  of 55 occupied 

* u n i t s  was requi red  f o r  each Ant ioch/Pi t t sburg  FSU. The reason f o r  t h i s  d i f f e r -  

ence is t h a t  a sample of 25 FSUs with an average of 50 sample housing u n i t s  

per FSU was planned f o r  Los Angeles. For Ant ioch/Pi t t sburg ,  a sample of  10 

FSUs w i t h  an  average of 60 sample housing u n i t s  pwer FSU was planned. 

The f i r s t  s t a g e  sampling frame f o r  each  s tudy  s i t e  was s t r a t i f i e d  geogra- 

p h i c a l l y  and by socioeconomic s t a t u s  a s  shown i n  Table  14. 

geographic s t r a t i f i c a t i o n  was t o  guarantee  r e p r e s e n t a t i o n  of geographic subdiv i -  

s i o n s  o f  t h e  s tudy  a r e a s  because pe r sona l  exposure and body burden could va ry  

geograph ica l ly  f o r  t h e  o rgan ic  chemicals being monitored. Moreover; an index 

o f  socioeconomic s t a t u s  was de f ined  and used a s  t h e  second dimension of s t r a t i -  

f i c a t i o n  f o r  t h e  f i r s t  s t a g e  sample, :which would i n c r e a s e  the p r e c i s i o n  of 

The purpose of t h e  

. exposure and body-burden s t a t i s t i c s  i f  t h e  monitored l e v e l s  were r e l a t e d  t o  

socioeconomic s t a t u s .  

S t r a t i f i c a t i o n  wi th  regard  t o  p o t e n t i a l  p o i n t  sources of t h e  organic  

Chemicals being monitored was considered bu t  n o t  implemented. 

monitoring was performed i n  t h e  v i c i n i t y  of p o t e n t i a l  p o i n t  sources .  

l e v e l s  observed f o r  t h e  organic  chemicals be ing  monitored were no t  considered 

F i x e d - s i t e  a i r  

The 
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. . . .  . . . . .  .. . . . . . . . . . . . . . .  _ _  -- .---_ . .  ~ .. 
TABLE 1 4 .  FIRST STAGE SAMPLING STRATA 

. .  Sample 
S i z e  

. _  Socioeconomic , 

Study Site Geoegraphie Area Status . 

Los Angeles East of Torrance Low 

Torrance and Lomita Low 

West of Torrance LOW 

High 

High 

Hi gB 4 

Antioch/Pittsburg . Pietsburg Low 3 
High 2 

Antioch Low 2 
High 3 

SUBTOTAL 10 

SUBTOTAL 25 

. . . .  . .  

..... * .  ' . . .  -. 
. . .  

. .  
. - . .-. . . . .  . .  . .  . . . .  . . .  

. . .  . . . . . .  . .  . .  . . . . . . .  . . . . . . . . .  . . .  - _..-. . .  . -  . 1 . .  _ . .  _ .  . .  
. ...... . . .  ... . ".. . - - .  -. . _ . - . .  . .. - -.. - - - 

. . . . . . . . . . .  .. - . . . . . .  - . 

. _  . . .  

. , - . -. . . . . .  .- 

. 
. . . . . . .  
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.... ..-.._ . . . . .  ............ ...... .- 

........... ................. . . . . . . . .  . . . .  .. .-  . . 

' t o  be s u f f i c i e n t l y  high t o  v a l i d a t e  t h e . e x i s t e n c e  of  p o i n t  sources .  Hence, no 

. s t r a t i f i c a t i o n  by -.Po t e n t i d l  p o i n t  sources  wa.s performed. . . .  

Three geographic s t r a t a  w e r e  def ined  f o r  t h e  Los Angeles s tudy  a r e a .  

'These s t r a t a  were: (1) t h e  c i t i e s  of Torrance and Lorntta; (2) t h e  po r t ion  of  

t h e  t a r g e t  a r e a  t o  t h e  e a s t  of Torrance and Lomita; and (3) the  p o r t i o n  of t h e  

target  a rea  t o  t h e  west of Torrance and Lomita. Likewise,  two geographic 

" s t r a t a  were def ined  f o r  t h e  Ant ioch/Pi t t sburg  s tudy  a r e a  as fol lows:  

- c i t y  of Antioch and ad jacen t  unincorporated p o r t i o n s  of t h e  t a r g e t  a r e a ;  and 

' ( 2 )  t h e  c i t i e s  o f  P i t t s b u r g  and West P i t t s b u r g  p l u s  t h e  ad jacent  unincor- 

(1) t h e  

. porated p o r t i o n s  of t h e  t a r g e t  area: . 

Socioeconomic s t r a t i f i c a t i o n  of t h e  f i r s t  s t a g e  sample was based on an - .  
- index of socioeconomic s t a t u s  computed.from t h e  Census STF 1B da ta  records  

. . .  
. used t o  d e f i n e  the  f i r s t  s t a g e  sampling u n i t s .  The a lgor i thm used t o  compute 

. - . t h i s  index has been used by RTI f o r  s e v e r a l  yea r s  f o r  socioeconomic s t r a t i f i -  
. . .  .. --. . I _- 

c a t i o n  of a r e a  household samples. 

compute ' the fo l lowing  s ta t is t ics  f o r  each FSU on t h e  sampling frame: 

The Census-STF 1B 'da ta  records 'were used t o  
_. ' .. _ *  

(1) ... 
. .  

.. ~ . 
. -  - 

.. 

.... ._ . 

.. 

....... .median.' p rope r ty  ' v a l u e  .. -of owner-occupied .. dwel l ing .  u n i t s ; .  (2) median r e n t  f o r  

renter-occupied dwel l ing  u n i t s  ; and (3) t h e  p ropor t ion  of occupied dwell ing 

u n i t s  t h a t  do n o t  have complete plumbing f a c i l i t i e s  (ho t  and co ld  running 

water and p r i v a t e . : t o i l e t ) .  . Each FSU was ass igned  a rank wi th  r e s p e c t  t o  each 

"of  t hese  socioeconomic measures. ' The' socioeconomic index was then  computed 

f o r  each' FSU-aS'-the weighted average of t h e s e  t h r e e  ranks us ing  t h e  number of 

housing u n i t s  . . . . . . . .  upon-which each measure was based a s  t h e  weight. 

y i e l d s  an index which is  a continuous measure roughly between u n i t y  and the  

Census count of  housing u n i t s  represented  by t h e  f i r s t  s t a g e  frame. The low 

end of  t h e  s c a l e  i d e n t i f i e s  t h o s e  FSUs wi th  t h e  g r e a t e s t  number of disadvan- 

.. - -- -.. ._ ....._._ _.__ - ...- . . .  -. - - . -- . .-. - - . 

. -. . .  - ... - - . . _. . -- .- . . . .  . . .  

This  procedure 
. . _. . .  

taged i n d i v i d u a l s  r e l a t i v e  t o  o t h e r  u n i t s  i n  t h e  t a r g e t  a r ea .  
- 

The v a l u e s  o f  t h e  socioeconomic index-were computed s e p a r a t e l y  wi th in  

each geographic  s t ra tum of t h e  f i r s t . s t a g e  sample. 

FSU was p laced  i n  t h e  high o r  low socioeconomic s t r a tum based on a high o r  low 

va lue  of  t h e  socioeconomic index ,  r e s p e c t i v e l y .  

low socioeconomic s t r a t a  was performed i n  such a way t h a t  approximately h a l f  

of t he  housing u n i t s  were p l aced  i n  the  high socioeconomic s t ra tum and ha l f  

Within each s t ra tum,  each  

The d i v i s i o n  i n t o  high and 

. .  .- .. 
_ -  . . . .  ..- . .  
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. . . . . .  . .. -- - _ .  _ _  -. . . .  . . . .  . . . .  , . -  - .. . . - . _ -  

were placed i n  t h e  low socioeconomic s t ra tum wi th in  each geographic s t ra tum,  

based upon t h e  1980 Census count of occupied housing u n i t s .  

A sample o f  25 FSUs was s e l e c t e d  f o r  t h e  Los Angeles s tudy  a r e a ,  and 10 

FSUs were s e l e c t e d  f o r  t h e  Antioch/Pi t tsburg a rea .  For each t a r g e t  a r e a  t h e  

sample s ize  was f i r s t  a l l o c a t e d  t o  t h e  e x p l i c i t  s t r a t a  shown i n  Table 14 i n  

propor t ion  t o  t h e  t o t a l  1980 Census count' of occupied housing u n i t s  repre-  

sen ted  by t h e  s t r a tum.  These p r o p o r t i o n a l  a l l o c a t i o n s  were then randomly 

ounded2 t o  i n t e g r a l  va lues  so t h a t  exact  p r o p o r t i o n a l  a l l o c a t i o n  was achieved 

i n  expectat ion.  

s t ra tum i n  Table 14. 

The rounded i n t e g r a l  sample s i zes  a r e  presented f o r  each 

..- ..- -.._ . . Given. the s t r a t u m  sample-s izes ,  t h e  f i r s t  s t a g e  u n i t s  were s e l e c t e d  I 

' w i t h i n  each s t ra tum with p r o b a b i l i t i e s  p r o p o r t i o n a l  t o  size as measured b y . t h e  - 
. . . . . .  ..1980 Census count .of .occupied housing u n i t s .  A s e q u e n t i a l  minimum p r o b a b i l i t y  

replacement a lgor i thm (]L,2) was used  t o  se lec t  t h e  FSUs within each s t r a tum.  

.The  frame records were s e r p e n t i n e  ordered by Census T r a c t  and size wi th in  each 
......... '- ...... 

. . . . .  .. . _ _  .... --L 
:-Since the -  sample.was -sequent ia l l 'y  selected from an ordered sampling . . .  

. -.,..--.. - 
-:.- .-frame';''.th'e . . . . . .  'sampie was' .proportionaly a l l o c a t e d  t o  t h e  i m p l i c i t  s t r a t a  def ined  

by Census'Tract and s i z e  of  FSU. This  a d d i t i o n a l  s t r a t i f i c a t i o n  r e s u l t e d  i n  
g r e a t e r  geographic d i s p e r s i o n  of t h e  sample FSUs and increased t h e  l i k e l i h o o d  

.. .......... ----.. ._._- --_ - . _  

. . t h a t  a t  l e a s t  one s m a l l  FSU would be s e l e c t e d .  . 
....... .-In* o r d e r ' t o  - f a c i l i t a t e  s e l ec t i -on  of a p r o b a b i l i t y  -sample of housing u n i t s  . I  

... . . . . . . . . . . .  . . . .  . . . . .  -. .- . -  --. - --.__ from-'-each .sani$le FSU; or-s-ample.iegment, a" '1is t  .of a l l  housing units i n  'each 

segment was p r e p a r e d ' a s  descr ibed i n  Sec t ion  5. 
s t u d y  a r e a ,  a cons iderable  amount of new c o n s t r u c t i o n  had occurred i n  two of 

For  t h e  Antioch/Pi t tsburg . -  

....... t h e  sample se.grnents.. Each of  . these segments was divided i n t o  subsegments t h a t  

ontained 65 or  more housing u n i t s  based upon a quick f i e l d  count o f . t h e  

housing, units: 

' p r o b a b i l i t y  p r o p o r t i o n a l -  t o  s i z e . a s  measured by  t h e  f i e l d  count of .housing 

u n i t s .  

One subsegment was then  s e l e c t e d  w i t h i n  each segment wi th  
. . . . .  1 .  - . - . -  . _ _ _ _  

.. . . ~ . .  ..-. - . .  

. . .  2 
......... For  example;-an a l l o c a t i o n  of 2.25 u n i t s  would be rounded t o  3 u n i t s  with prob- 

a b i l i t y  0.25.-and rounded t o  2 u n i t s  with p r o b a b i l i t y  0 .75 

3Sma3.1 t o  l a r g e  i n  t h e  f i r s t  T r a c t ,  l a r g e  t o  small  i n  t h e  second T r a c t ,  small  
t o  l a r g e  i n  t h e  l a r g e  T r a c t ,  e tc .  See (1) f o r  f u r t h e r  examples of s e r p e n t i n e  

- ~- ~- - o r d e r i n g .  . 
-. - - -- _ . -  
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. . The- loca t ions  of t h e  u l t i m a t e  sample segments a r e  shown on t h e  maps i n  

Appendices A and 3 f o r  t h e  Los Angeles. and Ant ioch/Pi t t sburg  s t u d y  a r e a s ,  

r e spec t ive ly .  

SECOND STAGE SAMPLE OF ROUSING UNITS . 

The second s t a g e  i n  s e l e c t i o n  of t h e  Phase 11 TEAM samples was s e l e c t i o n  

o f  a noncompact c l u s t e r  of  housing u n i t s  f rom.each-sample segment, i .e . ,  from 

each FSU s e l e c t e d  i n t o  t h e  f i r s t ' s t age - sample . .  

sample segment were l i s t e d  by f i e l d  s t a f f  a s  descr ibed  i n  Sec t ion  5. A sample 

of 1250 housing uni t  l i s t i n g s  was s e l e c t e d  f o r  t he  Los Angeles sample, and 600 

housing u n i t  l i s t i n g s  were s e l e c t e d  f o r  t h e  Ant ioch/Pi t t sburg  sample. 

+. These housing u n i t  sample.sipe>-were a l l o c a t e d  t o  t h e  sample segments i n  

p ropor t ion  t o  t h e  product  of  t h e  number of  l i s t e d  housing units m u l t i p l i e d  .by 

a b i . l i t i e s  , f o r  t h e  sample housing uni t s . '  

s e l e c t e d  with . p r o b a b i l i t i e s  p ropor t iona l  t o  s i z e ,  t h e s e  p r o p o r t i o n a l  a l l o c a -  

t - i o n s - t e n d e d ' t g - b e  approximat.ely 1. equal  . a l l o c a t i o n s  t o  t h e  . .  segments. - S i g n i f i -  

d i f f e r e d  g r e a t l y  from t h e  number o f  housing u n i t s  ' l i s t e d .  

P i t t s b u r g  segments t h a t  had t o  be  subsegmented due t o  growth, t h e  p ropor t iona l  

a l l o c a t i o n  exceeded t h e  number. of l i s t e d  housing units. 

,housing.-uni ts  -.( 195 -housing - u n i t s )  were s e l e c t e d  . i n to  t h e  second s t a g e  sample 

for-these-two segments;.- --The.-remainder- o'f t h e  sample, 405 housing u n i t  l i s t -  

ings ,  was p r o p o r t i o n a l l y  a l l o c a t e d  t o  t h e  o t h e r  e i g h t  Antioch/ P i t t s b u r g  

sample segments. 

a l l o c a t e d  . to  t h e  25 sample segments i n  t h e  Los Angeles sample. 

p r o p o r t i o n a l  a l l o c a t i o n s  were randomly rounded t o  i n t e g r a l  va lues  so t h a t  t h e  . 

e x a c t  p r o p o r t i o n a l  a l l o c a t i o n s  were achieved i n  expec ta t ion .  

a l l o c a t i o n s  of t h e  housing - u n i t  samples t o  .the 'sample segments are shown i n  

The housing u n i t s  i n  each 

. . . . . .  - ...... 
. .  the..first-.s-tage- sampli.ng.-weights . . . . . . . . . . . . .  t o  f a c i l i t a t e  . .  equa l  o v e r a l l  s e l e c t i o n  . .  prob- 

. .  
Since  the  f i r s t  s t a g e  units were 

. . .  

_. - . . 
. . . . .  . . . . . . . .  . . . . . . . . . .  . --  

L -  1 can t  . depa r tu re s  .from .equal a l l o c a t i o n  -occured..when t h e  . f i r s t ,  s t a g e  s i ze  measure 

F o r  t h e  two -Antioch/ 

. -  
... -- * . - - - -  ---- . - - .................. ___  ... . .  

Hence, a l l  l i s t e d  

............ . ....... . . . . .  . .- __---_- 

. . . . . . .  - .  . . . .  
A l l  1250 sampie housing u n i t  l i s t i n g s  .were p r o p o r t i o n a l l y  

F i n a l l y ,  t h e  . . . . . . . . . . . . . . .  . . . .  ...... .__ . .  

These - f i n a l  
. . . . . . .  ..-. ...... 
. .- 

. . . .  
. .  

Tables  15 and 16 f o r  t h e  Los Angeles and Ant ioch/Pi t t sburg  sample s i tes ,  
r e spec t ive ly .  

The average numbers of  housing u n i t  l i s t i n g s  s e l e c t e d  from each of  t h e  

Los Angeles and An t ioch lP i t t sbu rg  - .  sample - . _  segments were 50 and 60, r e spec t ive -  

ly: 
u s u a l l y  employed f o r  s t anda rd  a r e a  household surveys ( e .g . ,  5 t o  25).  

_.. - 
These c l u s t e r  sizes a r e  r e l a t i v e l y  l a r g e  compared t o  the  c l u s t e r  s izes  

These 

. .  --1 -- . -- .... . . . . . .  . .  
. . . . . . . . . . .  .- .... - ........ 
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TABLE 15. ALLOCATION OF THE LOS ANGELES HOUSING W I T  SAHPLE 

TO SAMPLE SEGkENTS 

Segment Number of Ku L i s t i n g s  Number of Sample L i s t i n g s .  

101 
102 
103 

104 
105 

106 . 
. . .  .-.lo7 

108 
’ ~ 109 

110 
1 1 1  

112 
113 
114 
115 

116 

117 
118 

119 
120 

121 

122 

. 123 

124 
125 

67 
95 

132 
148 
56 

. .  . 60 
67 
61 

402 
77 
69 

566 
408 
346 
108 
102 

363 
182 

140 

100 
70 
93 

. -. . 101 

96 
80 

. . - . . - . - 

. - .  . - .-. .. - . . . - . 

. -.. . 

. - .. . - . . . . . - . . . . . .. - 

....- -. 

TOTAL 3989 

. .  

57 
42 
50 

5 4  

46 

5 2  
48 

. 46 
61 
5 1  
48 
5 1  

48 
49 
49 
50 
53 
50 
47 
50 
47 
50 
49 

. -  

. -  

54 
48 

1250 

-. - 

.. . ._ . 

. .  
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TABLE 16. ALLOCATION OF THE ANTIOCH/PITTSBURG HOUSING UNIT SAMPLE 
. TO S N L E  SEG"TS 

Segment . "irariber-of "u- List ings  Number of Sample Listings 

20 1 80 

~ 

52 

202 79 79 

203 

206 

.... 
...-- --.-_ 

205 

206 

116 

292 

.- 84 - 
168 ...... 

116 . 

56 

49 . .  

49 

460 . . . . . .  - ........... 56 20f . ._. .- .--- -. . - .  

- ....... - .. - . . '  . 
208 104 46 . . . .  

209 .. '- . . . . . . . .  7 4  48 . . . . .  

210 . ' .. ----  - 
. . . .  

74  
. . . . . . . .  

49 

600 
-. . TOTAL 1531 

.. . . . . . . . . . . . . . .  - - 

. . . . . . .  

. . . . . . . .  
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- _ -  _ -  . 
l a r g e  c l u s t e r  sizes were considered appropr ia te  for t h e  Phase 111 TEAM samples 

f o r  t h e  following reasons.  F i r s t ,  t h e  number o f  households t o  be screened was 

several t imes g r e a t e r  t h a n . t h e  number of people  t o  be s e l e c t e d  f o r  personal  

exposure and body-burden monitoring. Second, i n  o r d e r  t o  main ta in  reasonable  

f i e l d  c o s t s  it was necessary t o  keep t h e  number of sample segments r e l a t i v e l y  

s m a l l .  

These goa ls  were s a t i s f i e d  by screening  a r e l a t i v e l y  l a r g e  number of 

households within each sample segment. Moreover, a high household screening 

r a t e  was necessary i n  o r d e r  t o  i d e n t i f y  a s u f f i c i e n t  number of i n d i v i d u a l s  

wi th  r e l a t i v e l y  r a r e  c h a r a c t e r i s t i c s ,  e . g . ,  people  suspected of having h igh  

occupat ional  exposure t o  t h e  organic  chemicals being monitored. 

Given t h e  c luster  s i z e s  a l l o c a t e d  to t h e  sample segments, a s e q u e n t i a l  

sample s e l e c t i o n  algori thm (1,2) was used t o  s e l e c t  an equal  p r o b a b i l i t y  

sample of housing u n i t s  from each sample segment. 

a l l o c a t i o n  of . t he  sample s i ze  t o  .the segments describe'd above, a l l  households 

Due t o  t h e  propor t iona l  

i n  t h e  Los h g e l e s  sample .have e x a c t l y .  t h e  same  o v e r a l l  s e l e c t i o n  p r o b a b i l i t y  

and i n i t i a l  sampling weight.  
. . .. 

'Likewise,  ,a11 housing u n i t s  i n  t h e  e i g h t  Antiochf 
. -  

P i t t s b u r g  sample segment; that"heceived a p r o p o r t i o n a l  a l l o c a t i o n  have i d e n t i -  
c a l l y  t h e  same o v e r a l l  s e l e c t i o n  p r o b a b i l i t y  and i n i t i a l  sampling weight. 

Each of t h e  two Antioch/Pi t tsburg sample segments t h a t  had t o  b e  subsampled 

. h a s  i t s  own o v e r a l l  household s e l e c t i o n  p r o b a b i l i t y  and i n i t i a l  sampling 

weight.  Thus t h e  Ant ioch/g i t t sburg  sample has t h r e e  o v e r a l l  household selec- 

t i o n  p r o b a b i l i t i e s  and i n i t i a l  sampling weights depending upon t h e  sample 

segment i n  which t h e  household -is loca ted .  

A half-open i n t e r v a l  technique was used dur ing  t h e  f i e l d  opera t ions  t o  

guard against-undercoverage of t h e  t a r g e t  popula t ion  due t o  f a i l u r e  t o  count 

and l i s t  e l i g i b l e  housing u n i t s .  

considered t o  be l inked  t o  a l l  missed housing u n i t s  between the l i s t e d  sample 

That  is, each l i s t e d  sample housing u n i t  was 

housing unit  and t h e  next  l i s t e d  housing u n i t .  

was hence. included in t h e  sample w i t h  t h e  same s e l e c t i o n  p r o b a b i l i t y  a s  t h e  

housing u n i t  t o  which it was l i nked .  

Each'such missed housing u n i t  

THIRD STAGE s w L E . 0 ~  PERSONS SELECTED FOR MONITORING 

A s h o r t  sc reening  in te rv iew was attempted f o r  each household s e l e c t e d  

i n t o  the.second s t a g e  sample. 

in format ion  with regard t o  t h e  age,  sex, smoking s t a t u s ,  and occupation of . 

The purpose o f  t h i s  interview was t o  c o l l e c t  
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each household member. 

sample o f  people; s e l e c t e d  f o r  pe r sona l  exposure.and-body-burden monitor ing.  

These d a t a  were then used t o  s t r a t i f y  t h e  t h i r d  s t a g e  

.Sample s e l e c t i o n  s t r a t a  were def ined  by age ,  s ex ,  smoking s t a t u s ,  and sus -  

' p e c t e d  p o t e n t i a l  f o r  occupat iona l  exposure. The primary purposes  of this 

s t r a t i f i c a t i o n  were: (a) to 'oversample those  ind iv idua l s  who appeared t o  have 

g r e a t e r  p o t e n t i a l  f o r  h igh  exposure l e v e l s ;  and (b) t o  i n su re  r e p r e s e n t a t i o n  

of as many of ' the popula t ion  subgroups def ined  by the  s t r a t i f i c a t i o n  v a r i a b l e s  
. .  

. as p o s s i b l e .  * 

.- S t r a t i f i c a t i o n  of t h e  person- leve l  sample was f a c i l i t a t e d  by d e f i n i n g  t h e  

fo l lowing  s t r a t i f i c a t i o n  v a r i a b l e s  from t h e  household screening  da ta :  

SEX, EXPOSE, and SMOKE. 

from t h e  screening  da ta  a s  fol lows:  

AGE, 

The v a r i a b l e s  AGE and SMOKE were def ined-  d i r e c t l y  . .  

. ... 
1 i f  Age < '7 
2 i f  7 < Age < 17, . -  . . .  

. - -  . AGE = 3 i f .  17-5 Age 3 65%r Age missing, 
. . . .  4 if Age F 65-  ...... -.- . . .  - . . . . . . . . . . . .  - - - . +  . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . .  . .  . .  .. - - . .  - - .  _...-. 

2 i f  nonsmoker o r  unknown.smoking s t a t u s .  

Whenever t h e  sex of a household member was missing on t h e  household . . . . . . .  . . . . . . . .  . . . . . . .  - - -.- 
. ._ .- s c r e e n e r ,  a l o g i c a l  imputat ion based upon t h e - f i r s t  name was'pe.rformed i f  

p o s s i b l e  (e .g . ,  'Hale f o r  John and Female fo r  nary).  

could not be accomplished, t h e  sex item was l e f t  b lank .  

v a r i a b l e  SEX was then def ined as fo1,lows: 

I f  a l o g i c a l  imputa t ion  

The s t r a t i f i c a t i o n  

1 i f  Hale, 

2 i f  Female or missing.  
. . . .  . . - .  . .  . . .  . SEX= - .- .__I 

. -  . . .  

The occupations repor ted  i n  t h e  household screening  da ta  were f i r s t  

c l a s s i f i e d  in to .  t he  24 c a t e g o r i e s  shown i n  .Table 17. 
d a t a  on each household sc reene r  were manually e d i t e d  t o  i n s u r e  accuracy of 

coding and t o  i d e n t i f y  a d d i t i o n a l  occupat ions wi th  suspected .high p o t e n t i a l  

f o r  exposure t o . t h e  orga-nic . .  chemicals be ingmoni to red .  

occurrence of t h e  occupat iona l  c a t e g o r i e s  i n  t h e  TEAM Phase I11 samples i s  

The occupat iona l  coding 

The frequency o f  
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' . TABLE 1 7  - OCCUPATIONAL STATUS CODES 
. .  

. .  . _. . Code Des c r igt ion 

HIGH SUSPECTED OCCUPATIONAL EXPOSURE 

01 P a i n t e r  or employee i n  a p a i n t  f a c t o r y  or p a i n t  shop 
02 S e r v i c e  s t a t i o n  employee, g a s o l i n e  dispenser  
.03 Auto or a i r p l a n e  mechanic o r  garage worker 
04 F u r n i t u r e  r e p a i r ; r e f i n i s h i n g ,  or s t r i p p i n g  worker 
.05 . Chemical p l a n t  worker 
0 6 .  Petroleum p l a n t  worker 
07 Dry cleaning worker 
08 P l a s t i c s  p l a n t  worker 
09 . T e x t i l e  m i l l  .worker 
10 ' Paper m i l l  o r  wood process ing  worker 

12 Photo developer 
13 Landscape worker, gardener  
14 Pest . ic ide o r  h e r b i c i d e  a p p l i c a t o r  

17  
. 2 4  

. 26 . 

- -  -- -.---- --.. -. .--I! ._-- __ -.. Household. c leaning  .worker .., - ._ . - . . . . .  -. - . . .  

. . . . .  _ _  .- ...... _ _ _  15 .. _ _  . Taxi/bus/truck/crane/heavy equipment operator  
t iaintenance worker o r  cus todian  
Chemistry lab t e c h n i c i a n  o r  chemist 

Other  exposed (AGiation f u e l  d i spenser ,  a i r p o r t  ground crew 
worker, plumber) 

.~ 
. . .  

. - 2 5  _ . , .  . .  Toll c o l l e c t o r  

LOW SUSPECTED OCCUPATI0NA.L' EXPOS%TRE . 
. . . . . . . .  .-. .v- . c _ _  . . . . . .  _ _ _  .. ....-. . . . . . . . .  e .  ... 
. - . . . .  _ _ _  - __._ ... ~ L-- -._,-.1_16_-.~-~:_:_.O,ther .unexposed occupat ion . : :-- - . .: 

20 Ret i red /d isab led  

22 - Housewife/Househusband 
23 Full- t ime student 

- .  . . . .  . .  . . -  _ .  _. . . . . . .  .___. 21- Unemployed . .  

. .  
\ 

. . . . . . . . .  . .  . . .  . -  . .  . _ _ . _ _ X . . _ . _ . _ . X _ .  __- .__.__. . .  . - .... . . .  . ~ - .  _. -_. _.. . . . . .  

.. 

. -. 

. . . . . . . .  
. . . . . . . .  - _ .  _ .  

...... - .  ......... 

. _ _  ........ - -  . . . . . .  
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shown i n  Table 18 f o r  t h e  age -e l ig ib l e  sample members (Age 2 7) .  The 

pa t iona l '  c a t egor i e s  were co l lapsed .  t o  two l e v e l s  of suspected occupat  

exposure (High and Low) and encoded- as ' follows:.  
-. . 

. . - .- . . . 

- .- . 

. .. :-i ._ . 

. . .  

. .  . 

. .. 

. ... . 

. .  
OCCU' 

ona 1 

' 1 i f  high suspected occupat ional  exposure,  
EXPOSE = 

2 i f  low suspe.cted occupat iona l  exposure,  

where t h e  high and low suspected occupat iona l  exposure c a t e g o r i e s  a r e  def ined  

a s  shown i n  Tables  17 and 18. Also, i nd iv idua l s  f o r  whom t h e  occupat ion code 

was missing a f t e r  manual .ed i t ing  of t h e  screening  da ta  were p laced  i n  t h e  low 

suspected occupat ional  exposure category.  

Pre l iminary  a n a l y s i s  of t h e  Phase I1 TEM d a t a  ind ica t ed  t h a t  suspec ted  
- -  - . - - -occupat ional  exposure was t h e  most important  s t r a t i f i c a t i o n  variable when 

~ 

s e l e c t i n g  people f o r  pe r sona l  exposure and body-burden monitoring. 

two-level exposure v a r i a b l e ,  EXPOSE,.was used f o r  e x p l i c i t  S t r a t i f i c a t i o n .  of  

t h e  Phase I11 TEAM samples so t h a t  i n d i v i d u a l s  wi th  h igh  suspec ted  occupat iona l  

exposure could be oversampled. 

i n d i v i d u l s  with h igh '  suspected occupat iona l  exi>osure was s e l e c t e d  f o r  each  

Phase 111 study a rea .  In a d d i t i o n ,  150 i nd iv idua l s  w i th  low suspec ted  occupa- 

t i o n a l  exposure were s e l e c t e d  f o r  t h e  Los Angeles s tudy ,  and 81 f o r  t h e  

An t ioch lP i t t sdu rg  study-: 

segments ( f i r s t - s t a g e '  u n i t s  "se1ected"into t h e  sample) so' t h a t  an independent  

t h i rd . : s t age  sample cou ld -be  s e l e c t e d  wi th in  each first s t a g e  u n i t .  

independent s e l e c t i o n  of t h i r d  s t a g e  sample u n i t s  w i th in  d i f f e r e n t  f i r s t  s t a g e  

u n i t s  r e s u l t s  i n  a nes ted  sample des ign  which f a c i l i t a t e s  va r i ance  e s t ima t ion .  

The sof tware  for es t ima t ion  of sampling var iances  for estimates based upon a 

complex sample survey o f t e n  .assumes a nes ted  sample survey des ign .  

Hence, t h e  

- . . .. . - *. . .-. .._-- - .____ .__. - _. ... . 

As shown i n  Tables 19 and 2 0 ,  a sample of 40 

These sample s izes  were then  a l l o c a t e d  t o  t h e  sample 
. . . . . -_. . . , _ _  . . .. . .  . . I_ 

This  
. .  ... . 

* 

. .  
The sample s i z e  f o r  t h e  k-th e x p l i c i t ' p e r s o n - l e v e l  s t r a tum (k=l f o r  h igh  

suspec ted  occupat iona l  exposure; k=2 f o r  low suspected occupat iona l  exposure) 

was a l l o c a t e d  t o  t h e  sample segments i n  propor t ion  t o  a measure of t h e  s ize  of 
t he  segment for t h e  k- th  s t ra tum.  

segments was t h e  number 'of. a g e - e l i g i b l e  (Age L 7) sc reene r  respondents  belong- 

i n g  t o  t h e  s t ra tum.  

the  weighted e s t ima te  of .the number of t a r g e t  populat ion '  members belonging t o  

The s i z e  measure . for  Los Ange les . saap le  

For t h e  Ant ioch/Pi t t sburg  sample, t h e  s ize  measure was 

. . . . . . . . . . .  - . . . 
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TABLE 18. FREQUENCIES FOR OCCUPATIONAL EXPOSURE CATEGORIES 

Codea Suspected Exposure 
Eligibles Screened 

Los Angeles Antioch/Pittsburg 

. . .  
c.. 

..... - . . .  

01 

- .  02 

.03 
04 

..os _ _  . - , .  . .. - 

. 06 

High 
. High 

High 
. .  

High 
._ High 

High 

19 
7 . ~ .- 

34 
2 

7 

8 

07 High 
... - __ . _ _  08 - _----... ......... High ____  - . . - _. - . . 

:...-.... ........ 09 ... - ..- ......... High . .  

- 10 High 
High . - 11 . . . . . . . . .  ._ . .  - , .  

-. -- - 12 . .  - . .  High. 
--I 3 . H i g h .  

...... - . -  . . . . .  -. - -.. - - .~ . . ' _..- ..--.- 

2 

13 
' '  0 

1 

....... 

10 
5 

P 3' 
. .  

. .  1 .  . . .  
._ - ... - - . . .  - . . . .  High- ~ . . . . . .  

25 
. . .  . . . . . . . .  . . . . .  . . . . .  

12 
- - .. - .  

-_ 26 High 
Low 1598 - 16 

20 LOW 
21 . Low 93 

. . . . . .  ..... _ _  ~ . . - - .  - _ - .  . 
231 . _ -  . .  

...... .... 22 
23 

.__._- _ .  - - - ' Z O W  

. LOW 

- -  ..... 
269 -' ' '  . 

230 

..- 

... 

7 
3 

19 
0 
21 
20 

2 

0 '  - 

1 
6 

. .  

. - .  5 
2 -  
. . . . .  

11 
2 

27 

15 

' 5  
0 

5 

7 7 1  

76 
... 51 
132 
108 

. .  

TOTAL 2632 1289 

* 

=See Table 17. 
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TABLE 19. ALLOCATION OF THE LOS ANGELES FIRST SEASON SAMPLE TO 
STRATA AND SAMPLE SEGMENTS 

. .- - -  

Segment EXPOSE=HIGH EXPOSE=LOW TOTAL . .  
Number Screened Sampled Screened Sampled Screened Sampled 

. . .  - . . .  
101 .4 1 -. 70 - 5 .  .' 74 6 
102 9 . ,  2 76 . . .  4 85 6 

104 . . . . . . .  8 : ' 1  ao 5 88 6 
103 ' S ...-....._ 1 95 6 100 7' . . . . . . . . .  

105 13 3 103 6 116 9 .. - 
... . . .  .. . ... . . . .  8 . .  129 .. - . . . . .  -. . . .  9 . . . . .  - 106 ~--.--.. ----7-----..-. - 122__-._~.._..._.. - _ - 

. .. . . . . .  ... 8 1.07~ :.- -.L ._ e..- 1- - . . . . . . . . . . . . . . . . . . . . . . . . . . .  115 7 123 

108.. .. . - _  7 1 66 4 .  73 5 . .  

109 . 7 1 82 5 89 6 . . .  
. . . . . . . .  . . 6  104 

109 ..--. _ -  .. :6-,.  . _. 115 

. .  - 
. . . .  .. . . . . .  . _. 

' I  96 
. . .  . . .  

2 .' , .. 
.. 

- 8  -- 1.1.0 -. 
.... 

. .  

. . .  
.. ,. . -.._ 

- - _  1.11 - ....- .-. 6 ._ 1 
8 

7. ._ . . . .  

112 5 1 48 .3, - 53 4 
113 1 0 75 5 76 5 

77 6 

. lo 13 : -. .---.:- 113 _. 7 
116. 7 1. 94 6 101 7 

87 . 6  117' -- ' . 

118 11 2 55 . 4 66 ' 6 
.'- '2 ' . ' 142 155 .11 - . 9. - .. 119 . 

120 8 2 134 . 8 -  142 1Q 

- -121 - -10 - -  ..2 ..I38 8 _ _ _  ,148 10 

122 13 3 76 4 .  89 7 

123 16 . 2 145 9 161 11 

. .  - .  .~ 

. . . .  ....... 1 71 " 5  - ' I  -. - . . . . .  .1.1!! -_-- ..-.-. . . . . . . . .  . . .  . . . .  
. .  . .  . . . . .  . .  .3, . .. 126- . .  - - - - -  . -_-  ;115-.- ~ 

. . .  .. . . . .  . .  . . . . . .  .. --. . - -  . . - . -. , 3 -. -. '1 84 ' - ' - :  5 

. . . .  . '13 - 

. .. .... . . . . . . . .  . . . . .  . . .  . _  

124 17 4 132 8 149 . 12 
125 . 5 1 101 7 106 8 

. .  

TOTAL 210 . 40 2422 150 2632 190 
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TABLE 20. ALLOCATION OF lffE ANTIOCH/PITTSBURG SAMPLE TO STRATA 
AND SAMPLE SEGHENTS 

Segment EXPOSE=HIGH EXPOSE=LOW TOTAL 
Number Screened Sampled Screened Sampled Screened Sampled . 

~ -~ 

201 17 

202 18 

203 33 
204 18 

205 “11 

206 9 
207 7 
208 15 

209 12 

~~ ~ - 

3 
4 

12 

5 

2 

2 

2 
4 
% 

119 
152 

144 

120 
115 

83 . 
144 

116 

9 1  

7 
PO 
16 

8 

7 
6-  

10 
7 
5 

136 10 
170 14 

177 28 

138 13 
126 9 

92 8 
151 12 

131 11 
83 8 

210 11 3 74 5 .ri:.. 85 8 

TOTAL 151 40 1138 81 11289 121 
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t h e  k- th  s t ra tum of t h e  segment based on t h e  housing u n i t  weights ad jus t ed  f o r  

nonresponse. These s ize  measures were used t o  f a c i l i t a t e  equal  o v e r a l l  s e l ec -  

t i o n  p r o b a b i l i t i e s . f o r  t h e  members of each s t r a t u m .  The s i z e  measure used f o r  

the  Ant ioch/Pi t t sburg  sample was considered most appropr ia te  for t h i s  purpose 

bu t  could no t  be used for t he  Los Angeles sample because t h e r e  was n o t  s u f f i -  

c i e n t  t i m e  between t h e  household screening  and s e l e c t i o n  of people  f o r  moni- 

t o r i n g  t o  compute t h e  Los Angeles nonresponse-adjusted household screening  

weights .  

va lues  so t h a t  t h e  exact p ropor t iona l  a l l o c a t i o n s  were achieved i n  expecta-  

t i o n .  The r e s u l t i n g  a l l o c a t i o n  of t h e  s t ra tum sample sizes t o  t h e  sample 

segments i s  shown i n  Tables  19 and 20 for t h e  Los Angeles and Ant ioch/Pi t t sburg  

samples,  r e spec t ive ly .  

The p ropor t iona l  a l l o c a t i o n s  were randomly rounded t o  i n t e g r a l  

Given t h e  a l l o c a t i o n  of s t r a tum sample s i z e s  t o  segments shown i n  Tables  

19 and 20, independent sample was s e l e c t e d  from t h e  age -e l ig ib l e  i n d i v i d u a l s  

screened i n  each s t r a tum wi th in  each segment. For each segment, a s e q u e n t i a l  

sample s e l e c t i o n  a lgor i thm (1,2) was used t o  s e l e c t  an equal  p r o b a b i l i t y  

sample from t h e  a g e - e l i g i b l e  i n d i v i d u a l s  screened f o r  each s t ra tum. The 

sampling frame f o r  each s t ra tum wi th in  each segment was se rpen t ine  ordered  by 

t h e  v a r i a b l e s  SMOKE, AGE, and SEX, a s  shown i n  Table 21. Sequent ia l  s e l e c t i o n  

of  t h e  sample from t h i s  ordered sampling frame r e s u l t e d  i n  p ropor t iona l  a l l o c a -  

t i o n  of t h e  sample t o  t h e  i m p l i c i t  s t r a t a  def ined by l e v e l s  of t h e  order ing  

v a r i a b l e s .  This  i m p l i c i t  s t r a t i f i c a t i o n  helped t o  i n su re  s e l e c t i o n  of  a 

r e p r e s e n t a t i v e  sample wi th  r e spec t  t o  t h e  i m p l i c i t  s t r a t i f i c a t i o n  v a r i a b l e s .  

The Los Angeles sample was f i e l d e d  i n  two waves t o  in su re  coming a s  c l o s e  

a s  p o s s i b l e  t o  t h e  d e s i r e d  125 p a r t i c i p a n t s .  Careful  c o n t r o l  of t h e  sample 

s i ze  was considered necessary  f o r  two reasons.  F i r s t ,  the  expense o f  chemical 

ana lyses  precluded going much over  t h e  t a r g e t  sample s i z e .  Second, a s  l a r g e  a 

sample as p o s s i b l e  was needed t o  maximize t h e  p r e c i s i o n  of survey s t a t i s t i c s .  

The Ant ioch/Pi t t sburg  sample was f i e l d e d  i n  a s i n g l e  wave because of t ime 

c o n s t r a i n t s .  Based on previous f i e l d  experience wi th  the  TEAM sampling proce- 

d u r e s ,  the  sample f i e l d e d  was expected t o  y i e l d  the d e s i r e d  75 p a r t i c i p a n t s .  

SECONTI SEASON SAMPLE OF PERSONS SELECTED FOR MONITORING 
A sample of 81 of t he  117 f i r s t  season Los Angeles p a r t i c i p a n t s  f o r  whom 

pe r sona l  exposure and body-burden d a t a  were co l l ec t ed  was s e l e c t e d  f o r  a 
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TABLE 21. SERPENTINE FRAKE ORDERING FOR SELECTION OF 
PEOPLE FOR MONITORING 

Smoke Sex 

1 1 1 

1 

1 

1 ’  

2 

2 1 

1 3 

3 

4 -  

1 

2 1 

. .- 2 

1 

. .  
1 

P 

- .. 
. . .  

. .  
- . _ .  

. _ . . -  . . . .  
. . . . . . . .  

- . .  
. .  . .  - .  . . . - -  .... . . . .  . . . . .  

....... . I_--. 2 - .  . . . .  

r, 

. _  - 4 ...... -- , _. . . . . .  
- - I +  . . . . . . .  

2 2 4 

2 .  3 

2 1 . . . . . .  . .  .-.. 

2 . 1  b 
- . . . . . . . . . .  - . .  .. . . .- .- -I  . -- . . .  

. .  

. .  . . . . . .  .. 
. . .  . .  

. . . -  . . . .  
. . . . . . . .  
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second season of  monitoring. 
suspected occupat iona l  exposure s t r a tum were s e l e c t e d  i n t o  t he  second season 

sample because of s p e c i a l  i n t e r e s t  i n  t h i s  s t ra tum. A sample o f  59 f i r s t  

season p a r t i c i p a n t s  from t he  low suspec ted  occupat ional  exposure stratum was 

a l l o c a t e d  t o  t h e  sample segments so t h a t  independent samples could be s e l e c t e d  

wi th in  the  sample segments, p re se rv ing  t h e  nes ted  s t r u c t u r e  of t h e  sample 

survey des ign .  

All 22 f i r s t  season p a r t i c i p a n t s  i n  t h e  high 

The low suspected exposure s t r a tum sample s ize  of 5 9  was a l l o c a t e d  t o  the  

segments in propor t ion  t o  the number of a g e - e l i g i b l e  s t ra tum members screened 

i n  t h e  segment, s u b j e c t  t o  t h e  r e s t r i c t i o n  t h a t  t he  a l l o c a t i o n  t o  a segment 
. .  

not exceed the  number of f i r s t  season s t ra tum p a r t i c i p a n t s  i n  t h e  segment. 

The propor t iona l  a l l o c a t i o n s  were randomly rounded t o  achieve  . . . .  e x a c t l y  ptopor-  

t i o n a l  a l l o c a t i o n  i n  expec ta t ion .  The r e s u l t i n g  a l l o c a t i o n s . a r e  presented  i n  

Table  22. These a l l o c a t i o n s  f a c i l i t a t e d  equal  i n i t i a l  second season  sampling 

weights  when 'segmepts were used as t h e  weighting c l a s s e s  for f i r s t  season . 

nonresponse -a.djustments. 

. . .  

. . 

. .  . .  - .  

. . . . . .  . . _ _ _ _ _  
. .  . .  . . .  . . . . .  . . . . . . . . . .  

- .  

- . . .  .- - . . . . . . .  . 
. . .  -- .- ..-.Given .the . a l l o c a t i o n  of -the l ow ,suspected- exposure ,  _ _  stratum . . sample s i ze  t o  

. .  
segments shown i n  Table 22, an independent sample of low suspected exposure 

stratum first season p a r t i c i p a n t s  w a s  s e l e c t e d  wi th in  each segment. 

segment, a s e q u e n t i a l  sample s e l e c t i o n  algori thm (1 ,2 ) .  was used t o  select an 

For each 

. ._ . ,- - - C _ .  . . . . .  
equal .p robabi l i - ty  .sample from t h e  ..... f i r s t  _ _  . . .  season low suspected exposure s t ra tum 

. . --.-- . .--, - . ., - 

. . . .  - p a r t i c i p a n t s .  

The f i r s t  .season i m p l i c i t _ s t r a t i f i c a t i o n  v a r i a b l e s ,  SMOKE, AGE, and SEX, 
were no t  used t o  s t r a t i f y  t h e  second season sample. 

s u r e  s t r a tum sample s izes  a l l o c a t e d  t o  t he  segments were so small  t h a t  no fur- 
t h e r  s t r a t i f i c a t i o n  could be 'accomplished. 

The low suspected expo- 

. . .  . , .  . . . . . .  
- 

' OVERVIEW- OF] smk 'SURVEY WEIGWING - -  . . . . . . . . .  

P r o b a b i l i t y  samplinghe~Lhods a r e  used i n  sample surveys  so t h a t  t he  d a t a  

c a n ' b e  used t o  make i n fe rences  regard ing  the t a r g e t  popula t ion .  

t h i s  o b j e c t i v e ,  sampling weights a r e  computed which r e f l e c t  t h e  procedures  
used f o r  sample s e l e c t i o n .  The weight of  a sample u n i t  can be i n t e r p r e t e d  a s  

the.number of  u n i t s  i n  t h e  t a r g e t  popula t ion  t h a t  t h e  sample unit r ep resen t s .  

T h e - i n i t i a i  ' sampling weight f o r  a u n i t  is usually ca lcu la t ed  as  t h e  r e c i p r o c a l  

To achieve 

of t h e  p r o b a b i l i t y  of s e l e c t i o n  of t h e  u n i t  o r  t h e  expected frequency of 
- . . .  ...._ . . . .  . .  

. . . . . . . .  .... ........ . .  - 
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-WLE 22 : -&LOCATION OF THE LOS ANGELES SECOND SEASON SAMPLE TO - _._-- 

STRlbTA AND SAMPLE SEG"TS 

EXPOSE=HIGH EXPOSE=EOW TOTAL Segment 
Number Fralllt?!" Sampled Frame" Sampled Framea Samp 1 e d  

lo1 
102 

1 

0 

3 2 
-- 3--' .-- ---. 2 

4 
3 
4 

5 

5 
8 
5 
2 
3 
5 
4 
3 
2 
6 
5 
6 
3 
3 
5 
6 

9 
4 
8' 

4 

5 

.. 

1 

0 . .  

1 1 3 103 
104 
105 

--'I06 

107 
-,- . 108.--,-' ..- . .  

IOS 
110 . 

.. 111 . .  

- . - _. .- . 

_. -.- 

. _  . 

. - .  
. . . . . . . . . . . .  -. . . . .  

1 
1' 

1 

1 

4 
4 

0 

1 
0 
1 4 

..' . -.-- --.- 8' -- 

3 
.-"' 2 

2 

3 
3 
1 
2 
2 
3 
2 

. . .  

< .  

. .  
.'. '2' . . 

3 

o , . .  

0 0 
. .  . .  

.- 

. . . .  - .. 

... 

.. 

. ..- 

... 

2 

2 

4 

3 
,- 2 

2 

3 
5 

3 
2 

2 

4 '  
5 '  

. . .  

- 5  

3 
6 
4 
3 

1 1 4 

4 
- . . . .  2 

0 0 2 
1 1 5 

2 2 3 

. . . .  
- . o  _ _  . . . . .  0 . . .  :-. 
. . . .  _. . . . . .  . . .  - .  

. .  , .  _-I 

. . . . . . . . .  . . . . .  ... - - . - .  .. 

112.. - : - ...... 
1113 

114 
115 

. - . .  - .... 
2 

1 

3 

117 

118. 

119 

. - 320 
121 

- . -- 122- .I . . 

123 
124 
125 

- 

- .  . 

0 0 3 
2 

4 
-. - - - 5  

7 

. 3 .  
6 
2 

. 4  

_ -  - 
. . -  

. .  

. - - 4 - -  ' 

3 
2 .  

4 
2 

2 

. -  

2 2 .  
. 1  - 1  

2 2 

__ . . . .  

1 . . . . . .  1 

-..- - . . 
81 . TOTAL 95 

. . . .  1 . -  

5 9  '117 
. .  

~ ~ _ _ _  

a 
- Number of  f i r s t  season -respondents. 

.~ ~ . _ ~  . - - .  . . . .  
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. . .  
s e l e c t i o n  when sampling wi th  .replacement. This i n i t i a l  sampling weight i s  

The f i n a l  a n a l y s i s  weights, ad jus t ed  sampling weights ,  serve t o  
' usua l ly  ad jus t ed  .'in la ter  s t e p s  t o  reduce t h e  p o t e n t i a l  . b i a s  caused by non- 

response.  

d i f f e r e n t i a l l y  weight t h e  data t o  r e f l e c t  t h e  level. of d i s p r o p o r t i o n a l i t y  i n  

the  f i n a l  sample r e l a t i v e  t o  t h e  popu la t ion  of i n t e r e s t .  

Both i n i t i a l '  sampling weights  and ad jus t ed  a n a l y s i s  weights have been 

computed for t h e  Phase III TEAM samples ... T h e . f i r s t  season samples fo r  t h e  Los 

Angeles' and' Ant ioch/Pi t t sburg  s tudy  areas were a f f e c t e d  by two l e v e l s  of 

nonresponse: household- level  nonresponse t o  the household screening  survey 

and person- leve l  nonresponse by i n d i v i d u a l s  s e l e c t e d  f o r  personal  exposure and 

body-burden monitoring. 

p o t e n t i a l  b i a s  due t o  each of t hese  sources  of  nonresponse. In a d d i t i o n ,  the 

The sampling-weights have been ad jus t ed  t o  reduce t h e  --.- -_.._.__ 

... _ _ . _ _  . 
. 

1 - 1 . -  sampling weights f o r  - t h e -  second s e a s o n  sample fog. t h e  Los h g e l e s  s tudy  a r e a  

have-been ad jus t ed  t o  reduce t h e  p o t e n t i a l  b i a s  due t o  nonresponse of people  

s e l e c t e d  for a second season of personal  exposure and body-burden monitor ing.  
- .. .. 

. . . .  . . .  . . . . . .. , .  ...I._. --- I .  _.._.__ .___ _ _ _  
. . - _ I  ... . - -  .- ---INITIAL SAMPLE SURVEY WEIGHTS ~ .. ._- . .. - . . . -._ 

- -  F i r s t  Stage Sample' .of Aiea 'Segments 
. 

.. .. . .. 
. . . _  . .  . 

The f i r s t  s t a g e  sampling u n i t s  (FSUs') f o r ' t h e  Phase 111 TEAM s t u d  y a r e a s  

were geographic  a r e a s  def ined by U.S. Bureau of . t h e  -Census geographic v a r i -  

a b l e s  ( i .e . ,  Census blocks  and/or  combinations t h e r e o f ) .  For each s tudy s i t e  

a s t r a t i f i e d  sample of-FSUs'was' s e l e c t e d  with p r o b a b i l i t i e s  p ropor t iona l  t o  
- 

. .-. - . .- - .  - ...-. I - . , . . - - - -  ~ - . _ _ _ _ _ _  
size using-a seqGential-minhun - p r o b a b i l i t y  replacement sample s e l e c t i o n  . .  

. -.pr,ocedure (1,2). For each sample, t h e  FSU s i z e  measure was t h e  1980 Census 
S i x  e x p l i c i t  strata were used f o r  t h e  Los 

-. . . . .  .. 
count of occupied housing u n i t s .  

.-Angeles a rea  l.sample,- and-.four e x p l i c i t  s t r a t a  were used f o r  t h e  sample f o r  the  . .  1 .  
- . -  -_ 

Ant ioch/Pi t t sburg  s tudy  area. 

The s t ra ta  and sampling un i t s '  f o r  t h e  Phase I11 f i r s t  stage sampxes can be 
. -. . . .  ._ . . . .  ~ 

._ . -  

' r epresented  by ' the  fo l lowing  i n d i c e s  : 

1. 

. .  
2.  . .  

. - _. 

L e t  h=1,2, ... H denote  t h e  e x p l i c i t  s t r a t a  for t h e  first s t a g e  sample 

(H=6 f o r  t h e  Los Angeles s tudy  s i t e ;  H=4 f o r  the Ant ioch/Pi t t sburg  

s tudy  s i t e ) .  . ' 

Let i = l , Z ,  ..., N(h) denote  all f i r s t  stage u n i t s  (FSUs) on the sam- 

p l i n g  frame for s t r a tum.h .  

_.  . .. . .  

. . .. . - _ _ -  ... - .  . . .  .~ . 
. .. -- .. - . 

- . . .- .... 
52 



A sample of n1 FSUs was a l l o c a t e d  t o  t h e  s t r a t a  (n ’ =  25 f o r  Los Angeles; 

nl = 10 f o r  Ant iochIPi t t sburg)  i n  propor t ion  t o  t h e  s t ra tum s i z e s  a s  measured 

by t h e  1980 Census count  of  occupied housing u n i t s  i n  t h e  s t r a tum.  This 

propor t iona l  a l l o c a t i o n  was randomly rounded so t h a t  t h e  exac t  propor tona l  

1 
. . 

I -  . 

a l l o c a t i o n  was achieved in t x p e c t a t l o n .  Hence, t h e  expected va lue  o f  t h e  

number of s e l e c t i o n s ,  n ( h ) ,  a l l o c a t e d  t o  s t ra tum h is  given by 1 
. _ .  ._ . - - _  . . .  

N(h) H .  N(h) 
E[ql(h)] = n 1 S ( h , i )  / 2 2 S(h,i), (1) 

1 i=l h=l i=1 
. .  . -  . .. . . - .  - .  

where S ( h , i )  i s  t h e  size measure (1980.Census count of occupied housing u n i t s )  

f o r  t h e  i - t h  . . -. FSU . . . - i n  . .. s t ra tum . h. 
. e  . - - .  

. -  Within each s t ra tum h ,  a s e q u e n t i a l  minimum p r o b a b i l i t y  replacement a lgo-  . 

r i t h m - ( l , 2 )  was used t o  make nl(h) FSU s e l e c t i o n s  wi th  p r o b a b i l i t i e s  propor- . 

t i o n a l - t o  size.  Hence, t h e  condi t iona l  expected number of s e l e c t i o n s ,  m(h,i), 
of t h e  i - t h  FSU.in s t r a t u m  h ,  given t h e  i t r a t u m  h a l l b c a t i o n ,  nl(h) ,  is given . .  

by 

Therefore ,  t h e  uncondi t iona l  expected h m b e r  o f  s e l e c t i o n s  of t h e  i - t h  FSU in 
s t ra tum h is given by - _ _  . .  . ___  . - . .  

E [ d h , i ) ]  = E@[m(h, i )  n l ( h ) ] l  

(3 1 
H N(h) 

= n1 S(h;i) / 1 Z S ( h , i ) .  
h=l  i=l - . -  - 

However, two FSUs i n  t h e  sample for the Antioch/Pi t tsburg s tudy  a r e a  were 

found t o  contain c o n s i d e r a b l y m o r e  housing u n i t s  than  i n d i c a t e d  by t h e  1980 

Census count. These two sample FSUs, o r  sample segments, were d iv ided  i n t o  

subsegments t h a t  each contained a t  l e a s t  65 housing units based upon a quick 

f i e l d  count of t h e  housing units.. 
each segment with p r o b a b i l i t y  p r o p o r t i o n a l  t o  s i z e  a s  measured by t h e  f i e l d  

count of housing u n i t s .  The a f f e c t e d  segments were t h e  segments numbered.202 

and 203. The numbers o f  housing u n i t s  counted f o r  t h e  complete segments were 

665 and 416 for segments 202 and 203, respec t ive ly .  The numbers o f  housing 

One subsegment was t h e n  s e l e c t e d  within 
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units counted for the subsegments selected into the sample were 79 and 110 for 

segments 202 and 203, respectively. Selection of subsegments was technically 
an additional stage within the first stage sample selection process. 
the unconditional expected value of the number, m (h,i), of selections of the 
i-th ultimate FSU (segment or subsegment) in stratum h is the product of the 

expected number of selections of the i-th original frame unit given by equa- 
tion (3) times the subsegment selection probability. That is, the uncondi- 

~ .tional expected value of the number, mu(h,i), of selections of the i-th ulti- 

Hence, 

U 

mate FSU in stratum h is given by 

( 4 )  

. . _. .-_ . - . . - - . . . - 
_.___. . .. . . - .. , . . --.-- .-. 

where 

[ 1 otherwise. 

Since the FSUs were selected with replacement, the initial sampling 
weight for each (ultimate) sample FSU is the reciprocal of the expected fre- 
quency of selection of the FSU given by equation (4). 
sampling weight for  the i-th FSU selected from stratum h is'given by 

Hence, the initial 
. - .  -. . .  - .  . 

H N(h) 
Wl(h,i) = 1 1 S(h,i) / nl P ( h , i )  S(h,i), (5) - -  

, h-1 i=l 

where P(h,i) is -the subsegment selection probability for the Phase I1 "EM 
samples as defined for equation-(4). - 
Second Stage Sample of Housing Units 

The second stage of sampling for each Phase 111 TEAM sample was selection 
of a sample of housing units from each FSU selected into the sample, i.e., 

each sample segment. Selection of the sample housing units was facilitated by 
listing all housing units in each sample segment. A sample of n housing unit 

listings was then allocated to the segments (n 
n2 = 600 €or Antioch/Pittshrg) in proportion to the product of the number, 

2 
= 1250 for Los Angeles; 2 
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M(h,i), of housing units listed 
sampling weight for the segment 

for the segment multiplied by the first stage 
given by equation ( 5 ) .  

This allocation process was necessarily subject to the restriction that 
the allocation to the i-th FSU in stratum h not exceed the number, H(h,i), of 

housing units listed for stratum h in the i-th segment. For the two Antioch/ 
Pittsburg sample segments that had to be subsegmented (segments 202 and 203), 
this restriction resulted in the allocation to these segments being fixed at 
the number of listed housing units, M(h,i). The remainder of the Antioch/ 

Pittsburg sample (405 sample housing unit listings) was then proportionally 
allocated to the other sample segments for this study area. 

The proportional allocations of the Los Angeles and Antioch/Pittsburg 

housing unit sample sizes to the sample segments were randomly rounded to 
integral values to achieve allocations exactly proportional to the product of 

t!(h,i) and the sampling weight given by equation (5). Hence, the expected 
value of the number, n2(h,i), of sample housing units to be selected from the 

. *  

i-th FSU of stratum h is'given by :_ 
.. . . .. . .  -- . . - . .  . .  . .  . 

. . - . .. - . - . _-_ . .  . 
M ( h , i ) '  . . for segment; 

n ' M(h,i) / S(h,i) 
otherwise, 2P 

- _ *  . - .  2 2 [W,i) 1 S(h,i)l 
h=l i&Slp 

.. . . . . . 

202 and 203, 

( 6 )  

where n is the housing unit sample size that was proportionally allocated 2P 
= 1250 for Los Angeles; n2P = 405 for &tioch/Pittsburg), and SIP denotes ("2P 

the set of first stage units to which the sample size n was proportionally 
allocated. For Los Angeles, Slp includes all 25 sample segments. 
SIP contains all segments in the Antioch/Pittsburg sample except the two 
segments that had to be subsegmented (segments 202 and 203). 

1P 
However, 

. Given the number, n2(h,i), of housing units to be selected from the i-th 

FSU of stratum h, the requisite number of housing units was selected from the 

M(h,i) housing unit listings with equal ptobabilities using a sequential 
sample selection algorithm'(l,2). 
the j-th housing unit listing within the i-th FSU of stratum h, given that the 
FSU was in the first stage sample (i.e., ies,), is then given by 

- .  .-. . - - 
The conditional probability of selecting 
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~ .. . .  - - . ~  . . . . . . . . . -  . . . .  ., . . ~ 

-. . -  

H 

f o r  segments 202 and 
203, 

(7)  

n / ( S ( h , i )  . I  I: [M(h,i) / S ( h , i ) ] )  o therwise .  
h=l i&Slp 

. .  
1.. c 2p 

, -  
' . Combining t h i s  r e s u l t  w i th  t h e  expected frequency of s e l e c t i o n  of t h e  i - t h  FSU 

i n t o  t h e  f i r s t  s t a g e  sample, g iven  by equa t ion  (51, t h e  uncondi t iona l  prob- 

a b i l i t y  of s e l e c t i o n  of the j - t h  housing u n i t  i n  t h e  i - t h  FSU of s t r a tum h is 

.- 

given by 
,. . 

H N(h) 
. .  

P ( h , i )  S ( h , i )  / 1 1 S ( h , i )  for segments 202 and 203, _.. 

h=l i=l . .  
... .... . . . .  . . . .  

(8) 
- .  . 

. . . .  - .. - .. . .  
. - . .  -. . . . .  . . . .  . . . . .  . - - .... . - . . .  . H'-..' - .. 

1. .- 
. . H- .N(h) .--- . _ _  

. .  
- .  

~ .. . .  
. .  - .  ,. 

- _. 
. . . .  . . . . . . . .  { .I: I [ t?(h, i )  / S ( h , i ) ] )  

. .  . . - .- . . -. 
.. .  .. . . .  -.---..- . . . . . . . . . . .  'h=l i s S l p  

otherwise.  

.-.- . . .  
The i n i t i a l  sampling weight for'a hous'ehold is. t h e  r e c i p r o c a l  of t h e  .. - - _-  

p r o b a b i l i t y  of s e l e c t i o n ,  given by equat ion  (8 ) . -  Hence, t h e  i n i t i a l  sampling 

weight for t h e  j - t h  saatple housing un i t  i n  the i - t h  fSU of s t r a tum h is given 

by 
H N(h) 
1 

h=l i=l 
E S ( h , i )  / In, P ( h , i )  S ( h , i ) ]  f o r  segments 202 and 203, 

(9) 
- . 1 - - .._- 

H 
{ I: I: [M(h,i) / S ( h , i ) ] )  / [nl n2p1 

. . . . . . . . . .  h=l  i&Slp o therwise .  

I t  i s  impor tan t  t o  note  t h a t  t h i s . i n i t i a 1  sampling weight i s  i d e n t i c a l l y  t h e  

' same f o r  a l l  sample housing units wi th in  segments r ece iv ing  a p ropor t iona l  

a l l o c a t i o n  of t h e  housing u n i t  sample. Therefore ,  a l l  housing u n i t s  in t h e  

Los Angeles sample have i d e n t i c a l l y  t h e  same sampling weight.  

P i t t s b u r g  sample a l l  sample housing usits except  t hose  i n  segments 202 and 203 

For t h e  Antioch/ 
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rece ive  e x a c t l y  t h e  same sampling weight. Such equa l ly  weighted samples 

achieve maximum p o s s i b l e  p r e c i s i o n  f o r  sample s t a t i s t i c s ,  given o t h e r  f e a t u r e s  

of t h e  sample survey design.  

F i r s t  Season Sample of 'Persons Se lec ted  f o r  Monitoring 
Data c o l l e c t e d  during t h e  h'ousehold screening .  interviews were used t o  

s t r a t i f y  the  t h i r d  s t a g e  sample of i nd iv idua l s  s e l ec t ed  for personal  exposure 

and body-burden monitoring. 

d e f i n e  two e x p l i c i t  s t r a t a  f o r  t h e  Phase I11 TEAM samples: 

occupat ional  exposure, and (2) low suspected occupat ional  exposure. 

person- leve l  s t r a t a  and-sampling u u i t s  ~ O K  t h e  the  Phase IIX t h i r d - s t a g e  sam- 

p l e s  can be represented by t h e  fol lowing indices :  

' 

P o t e n t i a l  for occupat ional  exposure was used t o  

(1) high suspected 

The 

. -  
1. Let k = 1,2 denote  the two occupat ional  exposure s t r a t a  (1 = h i g h ,  

. . . . .  ....... 2.=.low) .....- . . .  _- . . . . . . .  

2 .  L e t  2 = 1 , 2 , * - * * N ( h , i , j , k )  denote t h e  members of s t ra tum k f o r  whom 

' screkning da ta  were co l l ec t ed  'ib t h e  j - t h -  housing u n i t  of t h e  i - t h  
.. ._ . .- . _ _  ..- - . . . . . .  

FSU'id s t ra tum h. 
d . A  sample of n (k) i nd iv idua l s  was s e l e c t e d  from the  age -e l ig ib l e  members 

of  s t ra tum k 'for personal  exposure monitoring. This sample size 'was a l l o c a t e d  

to t h e  i - t h  sample' FSU i n  p ropor t ion  t o  a measure', S3 (h , i , k ) ,  of t h e  s t ra tum k 
size o f  t he  i - t h  FSU i n  stratum h. For the.Los Angeles sample, t h i s  s i z e  

, . - .  3 .  
.- * 

...... .__ . measure was t h e  number, N g ( h , i , k ) , ' o f  age -e l ig ib l e  members of s t ra tum k t h a t  

were ' s-uccessfully -screened in ' - the i - t h  FSU of s t ra tum hl 
P i t t s b u r g  _ .  sample, the  . .  size measure was the  weighted es t imate  of the  number of 

t a r g e t  popula t ion  members belonging t o  t h e  k- th  s t ra tum of t h e  i-th FSU i n  

s t r a tum h based OQ the  housing u n i t  weights ad jus ted  for nonresponse. 

t h e  s i z e  measure used f o r  a l l o c a t i o n  o f  t he  s t ra tum k sample s ize ,  n3(k), t o  

t h e  i - t h  FSU of s t ra tum h was 

N3(h, i , k) 

. .-- --. . . . . .  * . . .  _. . For t h e  Antiochj  

. .  

Hence, 

- .  . .  ... 

... . . .  -. - - -  - .-.. .. ......,_. . . . . . .  ..... - . - - . . . . . . . . . .  - . . . .  . . . . . . .  

for .Los Angeles, 
S g ( h , i , k )  - (10) 

- { W5(h,i , j)  N3(h,i ,k) f o r  Ant ioch/Pi t t sburg ,  

. 

The p ropor t iona l  a l l o c a t i o n  of t h e  s t ra tum k sample s i z e ,  ng(k), was 

. .  - 
. L. where Ws is  defined i n , e q u a t i o n  (16). 

. _ _  . . .  . .-. 
randomly rounded so t h a t  t h e  exac t  proportions-1 a l i o c a t i o n  was achieved, i n  

expec ta t ion .  

n g ( h , i , k ) ,  t o  
. . . . . - . .  

Hence, t h e  expected va lue  of t h e  number of s t ra tum k s e l e c t i o n s ,  

be a l l o c a t e d  t o  the  i - t h  FSU of s t ra tum h was given by 
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where SI is the set of FSUs in the first stage sample. 
ability of selection of the a-th member of stratum k who belongs to the j-th 

housing unit in the i-th FSU of stratum h, given that the i-th FSU was in the 
sample (i.e., icS ) and screening data were collected for the j-th housing 

The conditional prob- 

1 
I unit (i.e.,. j & R  1, is then given by 2 

. -  -.. - . .. . . - ... ~ - .  . .. . . _- . 

~ The reciprocal of the probability of selection given by equation (12) is 
the third stage weight component. 
tpc first season sample is given by 

Hence, the third stage weight component for- 

for Antioch/Pittsburg. 1. 
.. . . .  

. - Since the third stage sample of people selected for personal exposure and 

I body-burden monitoring was a subsample of the respondents to the second stage - . . . .  . . 
household screening survey, the initial sampling weight for the individuals 

selected for personal exposure monitoring is the product of the third stage 

weight component given by equation (13) and the second stage weight given by 

equation (9) after adjusting for second s-tage nonresponse to the household 

screening survey. 

. .  

. . . .. - .. . . - , . . .  
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Second Season Sample o f  Persons t o  be Monitored . 

A subsample.of t h e  Los Angeles a rea  f i r s t  season respondents f o r  whom 

personal  exposure and body-burden da ta  were co l l ec t ed  was s e l e c t e d  f o r  a 

second season of pe r sona l  exposure and body-burden.monitoring. A l l  22 f i r s t  

season p a r t i c i p a n t s  i n  t h e  high suspected occupat ional  exposure s t ra tum were 

se l ec t ed  i n t o  the  second season sample. For the  low suspected occupat iona l  . - . .  . . .  . -  
. . . . . . . .  exposure s t ra tum,  . a .  sample .of s i z e  59 was . a l loca t ed  t o  the  .segments i n  propor- 

-. . - t i o n  t o ' t h e  number of f i r s t  season exposure s t ra tum p a r t i c i p a n t s  i n  ,the seg- 

* . ment. This propor t iona l  a l l o c a t i o n  was randomly rounded. Therefore ,  t h e  
.... __ exac t  .prdport ional~al ldcat ion could have been u s e d  a s  t h e  b a s i s  f o r . w e i g h t i n g  

' t h e  second season sample. However, t h i s  weighting procedure would have caused 
. -  

t h e  est imated size of  t h e  f i r s t  season t a r g e t  populat ion based upon t h e  second 

season sample members t o  d i f f e r . s l i g h t l y  from t h a t  based upon t h e  f i r s t  season 

pa r t zc ipah t s ;  

segments were used t o  d e f i n e  the  second season weight components. 

. . . . . . . .  . . . .  . . . . . . . . . . . .  .. - . . . . .  ........ ._... 

_. - _ _ _  
Hence, t h e  .'rounded second season sample a l l o c a t i o n s  ' to  t h e  

- 

_ _  ............. Given. t he  . s t ra tum-k  sample s i z e  a l l o c a t e d  to '  t h e  iLth  FSU of s t r a tum h ,  
_ .  

- : the  ?condi t iona l .  p robab i l i t y ' -o f  s e l e c t i o n  Qf t h e  E-th member of s t ra tum ' k  who. _._ . .  _.-_ ._. -. ._.  _. - . . .  -_-.. . . . . . . . . .  . . . . .  . . .  - . .-. . . -  . . -. 

belonged t o . t h t .  j - t h  housing u n i t  i n  t h e  i - t h  FSU of s t r a t u m ' h  (given t h a t  t h e  

i - t h  FSU was . in  t h e  sample, t h e  j - t h  housing u n i t  responded t o  t h e  screening  

survey,  . . .  and -- t h e  2 - th  i n d i v i d u a l  was % . f i r s t  season respondent ( i . e . ,  2CR3) i s  
..-..--..given by - . .-._._ .--.- _.- t. .-._ -- . ~ . . . .  . . .  - .  

. . . . . . . . . . . . . . . .  . . . . . . .  - .- ._  - ... -. ._._ 
. . . .  

I ~ 1 4 )  
. .  - P 4 ( h , i , j  ;k,et ieSi , j&Ri,k&R3) = ii;(hsi,k) / ' N 4 ( h , i , k ) ,  

. - .  . . . .  . . . . . . . .  ..... . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  .. . . . . . . .  . . . . . .  ..... --__ . . . . . . .  ._. . - 
. .  . . - - . -. -. . .....-... .- --- - ---.----. - 

where n 4 ( h , i , k )  = Stratum k second season sample s i z e  a l l o c a t e d  t o  t h e  

N 4 ( h , i , k ) ' =  T o t a l  number o f  stratum- K-members o'f t h e  i - t h  FSU of 
. s t r a tum h for whom personal  exposure and body-burden ' 

da ta -were  c o l l e c t e d  during the  f i r s t  s eason .o f  moni- 
t o r ing . -  ~ ' - 

i - t h  FSU of s t r a t u m  h, 
.- . .  . . . . .  ..-- ..... . .  

. . . . . . . .  . . . . . . . . .  -__- - _._ - .- . - . - . -  . . . . . . . . .  . . -  
. .  . . . . . . .  

The r ec ip roca l  of t h e  cond i t iona l  p r o b a b i l i t y  of s e l e c t i o n  given by 
. . . . .  

equat ion (14) is- t h e  second. season weight component. 

weight component i s  

Hence, t h e  second season 

(159 
.. _. 

of course, .  t h i s  second'  season weight component 1s. i d e n t i c a l l y  u n i t y  f o r  the 

h igh .suspec ted  occupat iona l  exposure s t ra tum (k = 1) for which a l l  f i r s t  ' ' 
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season p a r t i c i p a n t s  were s e l e c t e d  i n t o  f h e  second season sample. 

second season sample-was-a  subsample of t h e  . f i r s t  s eason . -pa r t i c ipan t s ,  t he  

i n i t i a l  second s'eason sampling weight was c a l c u l a t e d  a s  t h e  product  o f  t h e  

second season weight component g iven  by equa t ion  (15) and t h e  nonresponse- 

. ad jus t ed  f irst  season weight.  

S i n c e , t h e  

., ADJUSTED ANALYSIS WEIGHTS . . . .  -. . . . . . . .  
__.- .- . - - . . I n i t i a l  sampling weights  - a t e - u s u a l l y  ad jus t ed  t o  reduce t h e . p o t e n t i a 1  

........ b i a s  due t o  nonresponse: There are two. types of weight adjustment  procedures  

, . t h a t  are commonly employed: (1)' P o s t - s t r a t i f i c a t i o n  adjustments  and (2) 
'Wgighting class*.adjustmenfs.-* The ,propcr t ' i es .of  each of t h e s e  procedures  w i l l  

be descr ibed  b r i e f l y .  .Thei r  . app l i ca t ion  for TEAM nonresponse adjustments  w i l l  

t hen  be d iscussed .  . 

. . .  - . 
. -  

_ .  
. . . .  -. - .- . . . . .  . .--.--.----.--. .. --- . _-_._ _.-_I . - .. -. .-.L.. . - _ _ _  . . . . .  . 

The two types o f  nonresponse adjustment  procedures s h a r e  many common 
- . . . . . . . . . .  

..' f e a t u r e s .  

. survey respondents  so t h a t  t hey  sum t o  s p e c i f i e d  t o t a l s .  
. , r equ i r e  - . that  ~ t h e  respondents  .be. . c l a s s i f i e d  uniquely i n t o  c a t e g o r i e s  or cel ls  

The b a s i c  concept- 'of each is to -  ad jus t '  t h e  sampling'.weights of ' t h e .  . 

Both procedures  
. .  

. 
.- such-  tha t .Wie  . . . . . .  respondents  a r e  r e p r e s e n t a t i v e  ... - . . of ._- t h e  ..... e n t i r e  - - t a t g e t  .- popula t ion  . _. . --- 

wi th in  cells  with-  r e s p e c t  t o  survey  responses  and/or  p ropens i ty  t o  respond. 
Thus, p re l imina ry  'data a n a l y s i s  can  i n d i c a t e  which v a r i a b l e s  are u s e f u l  f o r  

d e f i n i n g  t h e s e  cells. . .For perqon- leve l  ad jus tments  , t h e  va r i ab le s .  age,  . r ace ,  

and -sex ' a re  o f t e n  u s e f u l  for deyiriing these cells.  Smoking s t a t u s  and poten- 

t i a l  f o r  occupat i 'oha l  e&osure-may-also be 'usefuS- for ' t h e  TEAH study: 

. . - .  . 
. . . . . . .  . . . .  _- . - . . . .  - .  _-. 

. . .  -. - -. - - . The weight - ad jus tmen t - - ce l l s  f o r  bo th  p o s t - s t r a t i f i c a t i o n  and weight ing . .  _--- . . . . .  . . - -  . . .  . - .., 

c l a s s  nonresponse adjustments  are u s u a l l y  r equ i r ed  t o  coo ta in  a minimum of 20 

respondents ,  . a s  a. rough-rule-of-thumb, This minimum number of respondents i s  

needed because t h e  weight '  adjust lqents  use the sample members i n  each weight 

adjustment  c e l l  t o  e s t i m a t e  the'nwkbet of popu la t ion  arember.s i n  t h e  cel l .  

These e s t i m a t e s  would be  very u n s t a b l e ,  which would produce uns t ab le  a d j u s t -  

ment f a c t o r s  and decrease  t h e  p r e c i s i o n  o f  survey s t a t i s t i c s ,  i f  smaller 

numbers o f  respondents  were. g e n e r a l l y .  allowed t o  r ep resen t  t h e  weight a d j u s t -  

ment c e l l s .  

. . . .  . .  ... .. --. -.I.---. - _-. - - -. ._ . . . . . .  . . . . . .  . -  - -  

The p o s t - s t r a t i f i c a t i o n  adjustment  o f  sampling weights is based upon 

- ,popula t ion  t o t a l s  f o r  t h e  weight ing  ce l l s  or p o s t - s t r a t a .  

; a r e  assumed to be known e s s e n t i a l l y  wi thout  sampling e r r o r .  

These c e l l  t o t a l s  

The sum of t h e  



unadjusted sampling weights f o r  a l l  sample members o f  a post-s t ra tum, both 

' . -responding.an.d nonresponding, i s  an unbiased e s t i m a t e ' o f :  t h e  number o f -  members 

Suppose t h a t  the' number of of t h e  popula t ion  t h a t  belong t o  t h e  post-s t ra tum. 

members of t h e  populat ion t h a t  belong t o  t h e  post-s t ra tum i s ,  i n . f a c t ,  known. 

The idea  of  t h e  p o s t - s t r a t i f i c a t i o n  procedure i s  then  t o  m u l t i p l y  t h e  sampling 

weight of each sample respondent in t he  post-s t ra tum by a common f a c t o r  so 

t h a t  t h e  sum of t h e  sampling weights f o r  t h e  survey respondents i s  p r e c i s e l y  

t h e  known number of populat ion members belonging t o  t h e  post-s t ra tum. 

known popula t ion  t o t a l s  a r e  based upon a source t h a t  has b e t t e r  coverage.of 

t h e  t a r g e t  popula t ion  than does t h e  sampling frame, t h i s  procedure s imulta-  

neously reduces t h e  b i a s  due t o  both undercove'rage . o f  t h e  t a r g e t  popula t ion  by 

t h e  sampling frame'and nonresponse of sample members. 

I f  t h e  

The weight ing-class  adjustment  f o r  nonresponse is i d e n t i c a l  t o  t h e  post-  
. .  . . - .. . 

s t r a t i f i c a t i o n  adjustment procedure except  t h a t  es t imated popula t ion  c e l l  

t o t a l s  a r e  used, r a t h e r  than  e s s e n t i a l l y  known populat ion t o t a l s .  If t h e  

survey respondents and nonrespondents can both  be c l a s s i f i e d  i n t o  weighting- 

c l a s s  cel ls ,  t h e  sum.of t h e  unadjusted sampling weights f o r  b o t h  t h e  c e l l  

respondents and nonrespondents provides  an es t imate  of t h e  number o f  ind iv id-  

u a l s  i n  t h e  t a r g e t  popula t ion  t h a t  belong t o  the .  cell: This  es t imated  post-  

. s t ra tum popula t ion  s ize  can..then be used i n  p l a c e  o f  t h e ' ; e s s e n t i a l l y  known. 

. .  . .  , .  

. U' 

.... 

pos t -s t ra tum s ize  t o  reduce t h e  b i a s  r e s u l t i n g  from nonresponse. 

Nonresponse occurred a t  two l e v e l s  f o r  t h e  f i r s t  season samples. 

Some e l i g i b l e  housing u n i t s  f a i l e d  t o  respond t o  t h e  household s c r e e n e r .  

Second, some of t h e  i n d i v i d u a l s  s e l e c t e d  for  personal  exposure and body-burden 

monitor ing d i d  n o t  p a r t i c i p a t e .  Weighting c l a s s  adjustment procedures  were 

used t o  compensate fo r  household nonresponse t o  t h e  s c r e e n i n g ' i n t e r v i e w  and 

aga in  t o  a d j u s t  for nonresponse of  i n d i v i d u a l s  selected for personal  exposure 

and body-burden monitoring. 

Household Screener  Response 

The t o t a l  numbers of housing u n i t  l i s t i n g s  selected i n t o  t h e  Phase I11 
TEM samples,  inc luding  missed housing u n i t s ,  were: 
s t u d y  s i t e  and 604 f o r  t h e  Ant ioch/Pi t t sburg  s tudy s i t e .  

t h e  f i n a l  household screening  s t a t u s  f o r  t h e s e  sample l i s t i n g s  i s  p r e s e n t e d ' i n  

Table 23. 

1,260 for t h e  Los Angeles 

The d i s t r i b u t i o n  of 

Some of t h e  sample l i s t i n g s  were- c l a s s i f i e d  as i n e l i g i b l e  due t o  
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TAJ3LE. 23. HOUSEHOLD SCREWING RESULTS 

.Final Results 
Frequency . 

Los Angeles Antioch/Pittsburg 

Ineligible Unit 
.- 

Vacant 
Not a Housing Unit 

. Temporary/Vacation Home 

Eligible Unit . . .  

. . Refusal 
No One Home 
Language Barrier- 
Other . 

Screening Completed . ... 
. .  

41 

32 
6 
3 

1219 

io0 * 

10-63 . .  . . 

44 
' 5  

. 7  

43 

27 
15 
1 

56 1 

41 
17 
1 

. o  
502 

1260 604 . .  . .  
... TOTAL . . 

. . .. . .. . 

. .  

. .  

. .  . 

. .  

. .  
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being vacant, nonresidedtial, or not a permanent residence. ' Household screen- 
ing data were collected f o r  1,063 of the 1,2119 eligible housing units in Los 
Angeles and f o r  502 of the 561 eligible housing units. in the Antioch/Pittsburg 
sample. Therefore, the household response rate.s were 87.2 percent for the LOS 
Angeles study area and 89.5 percent for the Antioch/Pittsburg study area. 
Adjustment for Nonresponse .of Households Selected for Screening 

Post-stratification of the.iaitia1 housing unit weights to counts of per- 
sons or. housing units in the target areas based upon the 1980 Decennial Census 

'was considered but rejected e The main reason that such post-stratification 

was not implemented is that the Phase 111 TEAM surveys were conducted four 
years'after the Decennial'Census. 
target areas, especially -the Antioch/Pittsburg a'rea, increased during those ' 

four years. Hence, the Census data could best be .used as a benchmark for 
comparison. floreover, the appropriate Census data are not available in pub- 
lished form because the definitions .of' the target areas were based upon Census 
:tracts and Census blocks, 'not.C@nsus Places alone, 

io be weighting classes for the.housing unit nonresponse adjustment. 

be seen from Tables 24 and 25 f o r  the Los hgeles and Antioch/Pittsburg study 

It is likely that the populations of the 

. .  

. .  . 
.. . .. 
. . - The-sample +segments.,-.5.e.., -sample first stage units (FSUs),  were defined 

. . .  . .  . . - .  . .._ ~ 

-It can 

'sites ' respectively, that the number of responding housing units exceeded 30 
in every-sample segment awd the'resgonse rate varied considerably between . .  

. . . _  . 
- segments-.- Hence, the sample 'segments were ideal weighting classes 

' Since the initial housing unit weight given by equation (9 )  was identi- 
-- . . -  

cally the same for all sample housing units.within a sample segment, the 
weight'adjustment factor for each segment.was simply the ratio of the numbeb of . 

--  ----eligible sample housing units in the segment divided by the n.umber of respond- 
Hence,, the adjusted analysis weight for the ing housing.units-in.tfie.segment. 

j-th-sample'ho-using unit in'the "rth FSU of stratum h is given by 
W5(h,i,j) = W2(h,i,j) . .  ne(h,i) / nr(h,il, (16) 

where 

ne(h,i) = Number of eligible sample housing units in the i-th FSU 
of.'stratum h ,  and 

.. - _ .  
nr(h,i) = Number of responding housing units in the i-th FSU of 

stratum h. 
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r _  

The a n a l y s i s  weights g iven  by equat ion  (16) and t h e  f a c t o r s  thereof  a r e  d i s -  
... - . ~ . . _ . . _ . . . -  . _ _ _  . - - . .. - . . - . . . . -. . , . . .- 

$played in Tables  24 and 25 f o r  t h e  L O ~  Angeles and Ant ioch/Pi t t sburg  samples, 

r e spec t ive ly .  

household screening  d a t a ,  bo th  household- level  d a t a  and person- leve l  d a t a .  

.These weights were a l s o  used for  development of t he  sampling weights  f o r  

i n d i v i d u a l s  s e l e c t e d  f o r  pe r sona l  exposure and body-burden monitor ing because 

they  were n e c e s s a r i l y  selected from t h e  members of responding households.  

Response of  Persons Se lec t ed  f o r  F i r s t  Season Honi tor ing  

These a n a l y s i s  weights should  be used f o r  a l l  a n a l y s i s  of  

- 

A t o t a l  of 311 people  w a s  s e l e c t e d  f o r  pe r sona l  exposure and body-burden 

190 f o r  t h e  Los Angeles s t u d y  a r e a  monitoring i n  t h e  Phase I11 TEAM s t u d i e s :  

and 121 f o r  Ant ioch/Pi t t sburg .  

s t a t u s  f o r  t hese  sample s u b j e c t s  i s  shown i n  Table 26.  For t h e  purposes  of 

computing nonresponse adjustments  and response r a t e s ,  a l l  sample members a r e  

regarded a s  e l i g i b l e  f o r  t h e  survey excep t  those  who moved o u t  of t h e  t a r g e t  

a r ea  and those  who were never i n  t h e  target a r e a  during t h e  t i m e  t h a t  monitor- 

The d i s t r i b u t i o n  of t h e  f i n a l  monitor ing 

- 

. .  

' 

ing was conducted. The few sample members who.were p h y s i c a l l y  or menta l ly  

. u n a b l e  t o  p a r t i c i p a t e - w e r e  t r e a t e d  as s u r v e y - e l i g i b l e  so t h a t  such  i n d i v i d u a l s  

could n o t  be contac ted  a f t e r  -five'-*or:  more a t temptz  were ' a l s o  t r e a t e d  as e l i g i -  

b l e  f o r  t h e  survey because a major e f f o r t  had been made t o  i d e o t i f y  and pro- 
p e r l y  c l a s s i f y  i n d i v i d u a l s  who were not i n  t h e ' t a r g e t  area dur ing  t h e  monitor- 

- .  - -  . . .  -..... - . . , _  .. . 
- . .  . . ... .would -not  -:be. excluded from..the:, target popula t ion .  Those sample members who 

. . ..- . - - --.. -. - -_ .-- .___ 

. - i n g  phase of +the.-study.,- s o l i c i t i n g  . information from neighbors  i f  necessary.  

S inc i -pe r sona l ;  exp-osure 'and body-burden d a t a  were c o l l e c t e d  for 117 of 

182 e l i g i b l e m e m b e r s - o f  . . . .  .. t h e  Los Angeles sample and 71 of 111 e l i g i b l e  members 

of  t h e  An t ioch /P i t t sbu rg  sample, <he pe r son- l eve l  response r a t e  was . 6 4 . 3  

percen t  f o r  Los Aageles and 64.0 percen t  f o r  Ant ioch/Pi t t sburg ,  'Mul t ip ly ing  

.- these -person-level  response r a t e s  by. t h e  household.screening response  r a t e s  of 
-87-.2 percen t  and 89.5 percen t  produces o v e r a l l  response r a t e s  of  56.1 percen t  

and 57 .3  p-ercent f o r - t h e  Los-Angeles and An t ioch /P i t t sbu tg  s tudy  a r e a s ,  re-  

s p e c t i v e l y .  

These response r a t e s  a r e  reasonably good f o r  s t u d i e s  t h a t  monitor  per- 

sona l  exposure and body-burden because such s t u d i e s  have an unusual ly  high 

respondent burden. Nonresponse produces b i a s  i n  t h e  r e s u l t s  o f  monitor ing 

s t u d i e s  t o  t h e  e x t e n t  t h a t  exposure , . l eve ls  a r e  r e l a t e d  t o  whether o r  not a ~ 

. - . . . . - 
.. . . - - - . . -  .-. . . - _ _ .  . . - .  . . 
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TABLE 24. WEJGHTING CLASSES FOR LOS ANGELES SCREENER WEIGHTS . . . . . . .  . . . . . . . .  - _ . - -  ~ . -  ---..---.- .- .-_ .--.-.- - - - _ -  - . .  ._. . . . . .  

- ~~ - 

Segment I n i t i a J  E l i g i b l e  Responding AdjustmeBt . . Finalc  
Number Weight Housing Units Housing U n i t s  Factor Weight 

101 126.052 50 
102 126.052 40 
103 126.052 49 . :. . _. 

104 126.052 53 
105. 126.052 48 
106- 126.052 52 

.... --... ... - 107 126.052 49 -- - -- -. 
PO8 '126.052 . 43 

.. ...__ +._. log,-.-* 126.052 . . 59 . . . . . . .  

110 126.052 48 
. 1.11. 126.052 48 

.. -. 

-- . . . .  . -  

. . .  . . - .  . . .  - .... . . . . .  
- 112-::. . 126.052 . . 50 
'.I 113 . .  -126.052 ...... y . .  .- '.47 ... 

1.14- 126.052 51 
115 126.052 49 
116 .126.052 . 49 

~. . .  . . .  . -  
. . .  

. I- -___--- ..._____ .. ---- -I.- ....... -. . . . . .  
. .  

. 117 .-126.052 :.-. .L 51' ............ ,--. m - . .-. . - .  _. . --.-l18 , _ _ _ _ .  126 II 052 -I----- ........ 

119 126.052 46 

120 126.0S2. 49 

-. ....... _-. . . . . . .  ..- . . . . . . .  

~. . ~. . 

-. . 121 126.052 . .45. -. . -. . 

122 126.052 48 
123 ' 126.052 .. 48 
124 . '  126.052 ._ 52 
125 126.052 48 

. . . . . . . . . . . .  - -- 

4% 
37 

_. 44 
46 

45 
51 
-46 ~ 

37 
- 52 - 
37 
40 

. 34 
37 - 
42 
43 
45 ' 

44 

- .- 

- 37 . --.. 
45 . 
45 . 

44. 
40 
45 
46 

39 

. ". . 

1.1905 
1.0811 
1.1136 
I. 1522 
1.0667 
1.0196 
1.0652 
1.1622 
1.1346 
1.2973 
1.2000 
1 A706 
1.2703 

. 1.2143 
1.1395 
1.0889. 

. 1.1591 
. . 1.2703 

1.0222 
1.0889 
B .0227 
1.2000 
1.0667 

. 1 - 1304 
1.2308 

. .  

150.061 
136.272 
140.376 
145.233 
134.455 
128.5 23 
134.272 
146.492 
143.020. - ~ 

163 -526 
15 1.262 
185.370 
160.120 
153.063 
143.640 
137.256 
146.105 . 
160.120 ' 

128.853 
137.256 
128.9 16 
151 -262 
i34.455 
142.493 
155.140 

._ . - .  - .  a. , 

.b 
. .  See Equation' (9). ', . 

R a t i o  of e l i g i b l e  housing unit count divided by responding housing u n i t  count. 

See Equation (16). 
... C - -.-. 

. . . . . . . . . .  - ... -- . . . .  . . . . . . . . . . . . . .  . .  
. - . ._  ...... 
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I . - -  - _ _ _  - TABLE 25. . WEIGHTING CLASSES FOR ANTIOCH/PITTSBURG SCREENER 'WEIGHTS 

Segment I n i t i a i  E l i g i b l e  Responding Adjus tmegt Finalc  
Number Weight Housing Units Housing Units  Factor Weight 

201 ' 62.148 

202 72.925 

51 

75 

203 102.092 . 99 

204 62.148 55 ' 

50 

.- 74 ... . 

87 

48 

1.0200 

1.0135 

1.1379 

1.1458 . 

63.391 

73.911 

116.174 

71.211 

43 . '1.0698. 66.484 

-- - -  206 62.148' 47 37 1.2703 78.945 

71.605 

. . .  - 205- __ 62.148 ' .. 46 - .- - . - . . - . 

. . .  . ... - ..-- .... _-. - ........... ...--._. _ _  - 
1.1522 -' 207 --. 62.148 . s3 46 

. .  
.' 208, -. .62.148 45 43 .. 1.0465. 65.038 

. .  .. - . . . .  -. - - -- - . 
. . . . . . . . .  ... . .  . . . 1.2857 . -  is.904- 

.. . ---1.1250 . 69.916 

-. 35 . ._..- -209 - - 62.148 .: : - 45 -:. 
. . . . . . . . . . .  . . . .  . . . . . . .  . . . .  .. . . .  . . . . . . . . .  . _. .- .I -. - .- . .  - .-.. . .  _ .  _-._. _ .  -- - - .  - . -  ._ - _  . . 

210 - - ' -_-- 62. 148.-;--_ . .  - . .  ..40.. --.45 .,_-.._.___. _-._-.. 
. . _  

See Equation (9). a 

bRatio of eligible housing u n i t  count div.ided by responding housing u n i t  count. - ........................ . . . . . . . . . . . . . . .  . . . . . . . .  
C 

. . . .  . .  ..See Equation- (161.i . . . . .  .......... ..__. ....... . . . . . . . .  - . .  - . --. - .. - -_-  - __-- -.- .____ _ .  _ _  ~ 

. . .  . .  . --. . 

- .  . . .  

. . . . . . . .  

- 
. -  . . .  . .  . .  

. . . - .  -. . . .  
- . .-.- . - .- -.- - .. - .  _. . . .  _. . . . .  .-- ._. . . . .  - . . . . .  . .  _ .  . . . ~  . . .  

. . . .  . .  -_ 

. . . . .  ...... . . . - . - - _ .  . .  . .- . . ~- . I .  . - - -  - 
............................. 
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. . .. . -  

person i s  w i l l i n g  t o  p a r t i c i p a t e  .in t h e  s tudy .  

nonresponse may.not..be as severe  f o r  a monitoring study a s  it would be for a 

s tudy t h a t  measures personal  a t t i t u d e s  and opinions.  

weight adjustments  reduce t h i s  p o t e n t i a l  b i a s  t o  the  e x t e n t  t h a t  respondents 

and nonrespondents a r e  more a l i k e  wi th in  weighting c l a s s e s  than  in t h e  o v e r a l l  

populat ' ion.  

Hence, t he  e f f e c t  of high 

I _ . -  -- . _ .  
Moreover, nonresponse 

.Adjustment fo r .  Nonresponse of Persons Se lec t ed  f o r  F i r s t  Season Moni tor ing .  

S ince  t h e  sample of persons s e l e c t e d  f o r  t h e  f i r s t  season of per sona l  

exposure and body-burden monitoring w a s  a subsample of t h e  household s c r e e n e r  

respondents i  t h e  i n i t i a l ' s a m p l i n g  weights f o r  t h e  persons s e l e c t e d  f o r  per -  

sona l  exposure and body-burden monitor ing are t h e  product  of t he  screener 

weights . ad jus ted  ' for  household nonresponse,  given by equat ion  (161, and t h e  

person-level-weight  component, given by equat ion  (13):' 

t h e  n o t a t i o n ,  t h e  j - t h  housing u n i t  i n  t h e  i - t h  FSU of s t ra tum h w i l l  b e  

r e f e r r e d  t o  hence fo r th ' a s  t he  h i j - t h  housing unit .  
s u b j e c t  s e l e c t e d  from person- leve l ' s t ra tum Li w i l l  be r e f e r r e d  t o  a s  t h e  U- th  

- ..-. 
.. . . 

- -. . .  . _  -. . 
In o r d e r  t o  s i m p l i f y  

Likewise,  t h e  g - th  sample . 

' 

. . .  

-sample s u b j e c t .  Hence, t h e  i n i t i a l  sampling weight f o r  t h e  U - t h  sample 

s u b j e c t  s e l e c t e d  from t h e  h i j - t h  housing u n i t  can be expressed a s  

H 
2 Z: N3(h, i ,k)  / n3(k) f o r  Los Angeles,  

h=l ieSl  
-- . . - - . . - _,. . . ' (17). . 

H 
I: I: 'W5(h , i , j )  N3(h,i ,k) / n3(k) f o r  An t iocWPi t t sbu rg ,  

h=l i & S l  

W6(hij ,U) '= 

. . . . - . . - 
from equat ions  (13) and (16). 

procedure used ' f o r  t h e  Ant ioch/Pi t t sburg  s tudy  a r e a  i s  apparent  i n  t h i s  " r e s u l t .  

In p a r t i c u l a r ,  t h e r e  'are only two d i s t i n c t  i n i t i a l  person- leve l  sampling 

weights f o r  t h e  Ant ioch/Pi t t sburg  sample: 

p a t i o n a l  exposure s t ra tum (k= l )  and one f o r  t h e  low suspected occupat iona l  

The advantage of  t h e  sample Hize a l l o c a t i o n  . 

one f o r  t h e  high suspec ted  occu- 

exposure s t r a tum (k2). The i n i t i a l  person- leve l  weights f o r  t h e  Los Angeles 

sample a r e  nonethe less  approximately equa l  w i th in  each s t ra tum.  The f i n a l  

person- leve l  a n a l y s i s  weights were computed by a d j u s t i n g  t h e  i n i t i a l  weights  

given by equat ion  (14) t o  compensate f o r  the  p o t e n t i a l  b i a s  due t o  nonresponse 

of i n d i v i d u a l s  s e l e c t e d  f o r  monitor ing.  
. 
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Because of  t h e  na ture  of t h e  def in iF ion  of t h e  t a r g e t  population f o r  t he  

.TEAM Phase ,111 s t u d i e s ,  i t  was not p o s s i b l e  t o  o b t a i n  anyindependent es t imate  

of t h e  populat ion s i z e ,  e , g . ,  from t h e  U.S. Bureau of t h e  Census. Hence, a 

weighting c l a s s  nonresponse adjustment procedure was used i n s t e a d  of pos t -  

s t r a t i f i c a t i o n .  Use o f  weighting c l a s s  adjustment  procedures r equ i r e s  t h a t  

every respondent and nonrespondent be c l a s s i f i e d  i n t o  a unique weighting 

c l a s s .  . The popula t ion  members of a weighting class  should be r e l a t i v e l y  

homogeneous wi th  r e s p e c t  t o  response v a r i a b l e s  and/or  propens i ty  t o  respond- 

Moreover, each weight ing c l a s s  should g e n e r a l l y  c o n t a i n  20 ’or more respon- 

d e n t s .  

c lasses .shown i n  Tables 27 and 28 for t h e  Los Angeles and Antioch/Pi t tsburg 

s tudy  a r e a s ,  r e s p e c t i v e l y .  

These c r i t e r i a  were used t o  d e f i n e  f irst  season nonresponse weighting 

f -  

Response r a t e  d i f f e r e n t i a l s  were considered f o r  many p o t e n t i a l  weighting 

c l a s s e s  based upon suspect.ed occupational exposure,  f i r s t  s t a g e  geographic 

s t r a t a  ,’ respondent age., and respondent, .sex.  

Tables 27 and 28 were chosen t o  maximize t h e  r e s p o n s e  r a t e  d i f f e r e n t i a l  between 

s t r a t a  ‘ subjec t -  t o  t h e  c o n s t r a i n t  of having a t  l e a s t  20 respondents per  weighting 

c l a s s .  I n  g e n e r a l ,  t h e  index r ,  where 

. .  
The weight ing c l a s s e s  shown in 

. . .  

.- .. -.-. . .  - ._-. . . . . . . . .  .___. . . .  

r = lL,2,. . .  p R ,  

w i l l  be used t o  denote t h e  weighting c l a s s e s  f o r  each sample si’te (R=5 f o r  t he  

Los Angeles s t u d y  s i t e ;  R=3 f o r  t h e  Antioch/Pit . tsburg s tudy  s i t e ) .  

Computation o f  t h e  weighting c l a s s  aonresponse adjustment  f a c t o r s  was 

f a c i l i t a t e d  by d e f i n i n g  i n d i c a t o r s  of response and e 1 i g i b i l i t y . s t a t u s  f o r  a l l  

sample members. These i n d i c a t o r s  were def ined  i n  terms of t h e  F i n a l  S t a t u s  

Coded (FSCs) shown i n  Table 26 f o r  t h e  f f r s t  season samples. The i n d i c a t o r  of  

respondents f o r  whom both  personal  exposure ’and body-burden da ta  were c o l l e c -  

t e d  was def ined f o r  t h e  ke-th - sample member from t h e . h i j - t h  housing u n i t  as  

fol lows : 

1 i f  FSC = 111 f o r  t h e  k2-th person ,  
I ( h i j , k 2 )  = ’ (18) 
R3 1 1 0 otherwise.  

Analyses t h a t  involve  o n l y  ques t ionnai re  d a t a  can be based on t h e  l a r g e r  s e t  

of a l l  sample members who responded t o  t h e  s tudy  q u e s t i o n n a i r e ,  i r r e s p e c t i v e  

of  whether o r  n o t  monitor ing data  were s u c c e s s f u l l y  c o l l e c t e d .  

v a r i a b l e  t h a t  i d e n t i f i e s  a l l  respondents f o r  whom q u e s t i o n n a i r e  data  were 

The i n d i c a t o r  
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c o l l e c t e d  was def ined  f o r  t h e  U - t h  'sample member from t h e  h i j - t h  'housing u n i t  

as 
1 i f  FSC = 111 o r  112 €or t h e  ke-th person ,  

0 o therwise .  
(19) 

. - -. . . . 

I ( h i j , U )  = 
R32 

As discussed  e a r l i e r ,  sample members who had moved o u t  of t h e  t a r g e t  a r ea  

or were never i n  t h e  t a r g e t  a r ea  dur ing  t h e  t i m e  per iod  when monitor ing was 

being conducted were c l a s s i f i e d  a s  i n e l i g i b l e  €or t h e  s tudy  because they were 

no longer  t a r g e t  popula t ion  members. 

s u r v e y - e l i g i b l e  for computation of  nonresponse adjustments  and response rates. . 
The i n d i c a t o r  of e l i g i b l e  sample members was defined for t h e  U - t h  sample 

member from t h e  h i j - t h  housing u n i t  a s  fol lows:  - 

A l l  o t h e r  sample members were t r e a t e d  a s  

. .  - . - -_ .------ -1 .if FSC # 150, 160,.  or..170 f o r  t h e  k2-th person ,  . . . 
I E ( h i j , U )  = (20) 

. { 0 otherwise.  

. e . . - - _ - . .  ~ .._.._. The-.weighting c l a s s  oonresponse -adjustment procedure r a t i o  a d j u s t s  t h e  

. weights o f . t h e  sample respondents so t h a t  they sum t o  a.samp1e estimate o f  t h e  

. . number of popula t ion  members i n  each weight ing c l a s s .  For t h e  Phase. . I I  f irst  
- .- .. season TEAM samples t h e  number o f  popu la t ion  members belonging t o  weight ing  

c l a s s  r w a s  es. t imated a s  

_ .  . .. _ -  , -. - -- . ._ . .- . . - .* . .  . - .-. . -- ... .-*--_ ... 
(21 1 - . .. ._.. _. N ( r )  . = . I :  W ( h i j  ,U) I ( h i j  ,U), _ _  . . .... .~ - .. . ---..----- r-.6 ~ ._ :...E. _. - .- ~ _ _ _  _ _  _ _  ~ . . 

where 2 denotes  s m a t i o n  over  a l l  sample members who belong t o  t h e  r - t h  

we igh t ing - ' c l a s s ,  and W" i s  t h e  i n i t i a l  weight for sample members given by 

equa t ion  (17 ) .  

. - *  . .  . . . .  r . . . . ._ - . 

6 

. .  . 
The weight ing class r a t i o  a d j u s ' b e n t  ' f a c t o r  w a s  computed for t h e  p a r t i -  

c i p a n t s  for whom per sona l  exposure and body-burden.data were c o l l e c t e d - a s  
.- ~ ... - .  . . ~ _ .  ~ - ..- . .  - fol lows:  .- .: . - _ -  

- -  . 
- . -  L i k e w i s e ,  f o r  a l l  p a r t i c i p a n t s  for whom s tudy  . .  ques t ionna i r e  da ta  were c o l l e c t e d ,  

- t h e  weight ing  c l a s s  r a t i o  adjustment  f a c t o r  was computed a s  ' 

- - - .  . .  . .. . . ., 

. - - .  . .  . 
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In each case ,  the  symbol "Xr" denotes summation over  all sample members who 

belong t o  we igh t ing -c l a s s  r .  Examination o f  t hese  weight adjustment f a c t o r s  

i n  Tables 2 7  and 28 reve'als t h a t  nontespoase was g r e a t e s t  among the e l d e r l y  

and those people i n  the  high suspected occupat iona l  exposure s t ra tum. 

The weight adjustment f a c t o r s  ( 2 2 )  and (23) were m u l t i p l i e d  by t h e  i n i t i a l  

weights given by equat ion  (17) t o  ob ta in  t h e  a n a l y s i s  weights ad jus ted  f o r  

nonresponse and i n e l i g i b i l i t y .  The ad jus t ed  weights f o r  t h e  U - t h  sample 

member from t h e  h i j - t h  housing u n i t  a r e  de f ined  by .- 

' (24j 
i f  W6 ( h i j  , ke) A31 (r) . .  

0 . *  .i otherwise ,  
. -  

W (W,W A ( r )  . if u52,  , _ _  , . 
(2s). I. 

1 .. .. . ~ - 
W '(hi j.,.kQ,r) = 

. ._ -7 1 .. 

. . .  

!. .6 . - ... 32. . ._ . . . . . W72(hij;k2,r) .= -_ .- . -.-. __._- - 
. .  . . .  . __. . .  -. --_-- . * .  ..-.- .... \ O  . .  . .. . . _ .  .__ otherwis,e, .... .- . - 

. uhere.R is t h e  set of p a r t i c i p a n t s  f o r  whom per sona l  exposure and body 31 
burden da ta  were c o l l e c t e d  'and R32 is  t h e  s e t  of a l l  p a r t i c i p a n t s  f o r  whom 

~. - .  
. .  : .  - ques t ionna i r e  da ta  were co l l ec t ed .  . .  The-suaunation'of each -set of  ad jus ted  . 

.. . .  . -. ..- . . 
. a n a l y s i s  weights., W71 and W72, over a l l  'sample members who belong t o  weightihg 

class r .is, by d e f i n i t i o n ,  t he  est imated popu la t ion  t o t a l ,  N ( r ) ,  f o r  t h a t  

weight ing c l a s s .  ,. . . .. 
. .. . .Truncat ion and. Smoothing of .  F i r s t  -Season. Weights . - 

-.- . . - - A f t e r  a l l  nonresponse adjustments have been app l i ed  t o  any set of sampling 

weights ,  a few ad jus t ed  we igh t s . a re  sometimes.much l a r g e r  than a l l  t he  o the r s .  

The' presence of - 'a  f e w  extremely l a rge '  a n a l y s i s  weights .  can s u b s t a n t i a l l y  

increase '  sampling va r i ances  and decrease p r e c i s i o n  of estimates. .Hence, when 

t h e r e  a r e  a few o u t l i e r  weights ,  these  weights  a r e  sometimes t runca ted  ( i . e - ,  

reduced t o  a va lue  more comparable t o  t h e  rest of t h e  weights) .  

i i " u s u a l l y - p e r f o m e d  t o  reduce o n l y - t h e  . e f f e c t . o f  unequal weighting r e s u l t i n g  

from nonresponse ad jus tments ,  no t  t h a t  r e s u l t i n g  from unequal sample s e l e c t i o n  

. .  - . _ . . -  .. . 

The t runca t ion  
. .. 

. p r o b a b i l i t i e s .  F i n a l l y ,  . t runca ted  weights must be smoothed ( r a t i o  ad jus ted)  

w i t h i n  weighting c l a s s e s  so t h a t . t h e  f i n a l  weights  sum t o  t h e  same est imated 

popula t ion  t o t a l s  as t h e  ad jus t ed  a n a l y s i s  weights .  
-. The d i s t r i b u t i o n s  of  t h e  ad jus t ed  f i r s t  season p e r s o n - l e v e l  weights ,  W71 

and W72, were examined wi th  regard t o  t h e  p o t e n t i a l  need f o r  weight t runca t ion  

for each Phase I11 TEAM sample. One s t a t i s t i c  t h a t  is o f t e n  used t o  measure 
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t h e  l o s s  i n  p r e c i s i o n  due t o  t h e  presence  of unusual ly  l a r g e  weights is t h e  

es t imated  des ign  e f f e c t  due t o  unequal weight ing,  Tbe design e f f e c t  for an 
. es t ima te  i s  def ined  a s  the  - r a t i o .  of t h e  va r i ance  of t h a t  e s t ima te  for t h e  

des ign  employed d iv ided  by an  e s t i m a t e , o f  t h e  var iance  t h a t  would have been 

achieved by a s imple random sample of  t h e  same s i z e .  

e f f e c t  due t o  unequal weight ing is t y p i c a l l y  ca l cu la t ed  a s  

The est imated des ign  

(26) 
. -  

. .  . _  .-.DEFT = I: w 2 ' /  E n I: w.'):*. 1, . 
. _ _ _  .where.W is  t h e  a n a l y s i s  weight and n is  t h e  number of p o s i t i v e  weights i n  t h e  

summation. The es t imated  des ign  e f f e c t  due t o  unequal weighting was calcu-  

l a t e d - . f o r  each Phase I11 sample. . . .  . .  
The es t imated  unequal weight ing des ign  e f f e c t s  f o r  t h e  person-level  

a n a l y s i s  weights;.W,l, .were q u i t e  small :  

and-1-i 17-.fOr ' t h e  Anfioc&/Pi t tsburg sample. . These samples were s p e c i f i c a l l y  

designed t o  produce n e a r l y  'equal  a n a l y s i s  weights ,  and no weight t runca t ion  

was 'needed: Therefore ,  t h e  ad jus t ed  a n a l y s i s  weights ,  .W,l and W,*, are the  

f i n a l  pe r son- l eve1 ,ana lys i s  .. - weights f o r  t h e  f i r s t  season samples.. The .weight 

- W . is .  used- f o r  ana lyses  based on those  sample members f o r  whom pe r sona l  . 

For . those ana lyses  based en- 

1.11 f o r  t h e  Los Angeles a rea  sample 
. .  _.. . __ 

7 1  1. . . .  - . ... 
' . exposure and body-burden.data were c o l l e c t e d ,  

. .  

t i r e l y  on t h e  s tudy  ques t ionna i r e  d a t a ,  t h e  a n a l y s i s  weight W may be  used; 

a l l  p a r t i c i p a n t s  who provided s tudy  ques t ionna i r e  d a t a ,  inc luding  those  f o r  

whom pe r sona l  exposure d a t a  were-not  . co l lec ted , .  would . then  be. used - i n  t h e  
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. .  The f i n a l  . . .  Los Angeles:.weights depended upon both  the  sample segment ( i )  ... - .  - . . - .  . - -  - 

and t h e  'weighting c i a s s  (r).:. However, there-were.  on ly  t h r e e  d i s t i n c t  f i n a l  

weights  f o r  t h e  Antioch/Pi t tsbur .g  sample; one fo r . each  weighting c l a s s  ( r ) .  

The o v e r a l l  unequal weight ing.  des ign  e f f e c t  was ' s l i g h t l y  g r e a t e r , .  however , f o r  

t h e  An t ioch /P i t t sbu tg  sample because of a h igher  r a t e  of oversampling for  t h e  

. 

. _.._. 
. .  

_. ._ 
. Ant1och)Pi t t sburg  h igh  suspected occupat iona l  'exposure .stratum. This  h ighe r  

oversampling r a t e  was a d i r e c t  consequence of t h e  r e l a t i v e l y  smaller size of  

t h e  Ant ioch/Pi t t sburg  household sc reen ing  sample. .. 

Response of Persons Se lec t ed  f o r  Second Season Exposure.Monitoring 

body-burden d a t a  were c o l l e c t e d  was . s e l ec t ed  f o r  a second season of monitor ing 

i n  t h e  Los.Angeles s t u d y  a rea . .  The d i s t r i b u t i o n  of f ina1 ,moni tor ing  s t a t u s  

A sample o f  81 f i r s t  season p a r t i c i p a n t s  f o r  whom personal  exposure and 
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for t h e  second season sample members is shown in Table 29. 

of computing nonresponse adjustments and response r a t e s  , a l l  sample members 
For t h e  purposes 

are  regarded a s  e l i g i b l e  f o r  t h e  survey except  those who moved o u t  of t h e  

t a r g e t  area and those  who-were never i n  t h e  t a r g e t  a r e a  dur ing  t h e  time per iod  

when second season monitor ing was being conducted. 

. 

. 

Personal  exposure.and body-burden da ta  were c o l l e c t e d  f o r  52 of the 76 

e l i g i b l e  sample members, which y i e l d s  a person-level  response r a t e  of 68.4 
p e r c e n t ' f o r  t h e  second season of  monitoring. Mult iplying t h i s  second season 

person-level  response r a t e  by t h e  o v e r a l l  f i r s t  season response r a t e  of 56.1 

p e r c e n t  f o r  t h e  Los Angeles s tudy  a r e a  p,roduces..an o v e r a l l  second season 

response r a t e  of 38.4 percent .  

Adjustment for Nonresponse of Persons S e l e c t e d ' f o r  Second Season Monitoring 

body-burden monitoring .was a subsample of  ' t h e  Los Angeles s tudy  f i r s t  season 

p a r t i c i p a n t s ,  t h e  i n i t i a l  second season weight was c a l c u l a t e d  as t h e  product  

of  t h e  f i r s t  season weight ad jus ted  for nonresponse a n d . t h e  second season 

weight component, given by equat ion (15). However, t h e  serond season sample 

f o r  t h e  low suspected occupat iona l  exposure s t ra tum was a l l o c a t e d  t o  t h e  

segments i n  propor t ion  t o  t h e  numb.er of a g e - e l i g i b l e  members of t h e  s t ra tum 

t h a t  were screened i n  each segment. 

second season weights- f o r  tKis s t r a t u m  were minimized by using segments as 

f i r s t  season weighting c l a s s e s ,  r a t h e r  than t h e  weighting c l a s ses '  shown i n  
Table  27 .  

nonresponse b i a s ,  a l s o ,  because t h e  response r a t e  v a r i e d  cons iderably  between 

segments . 

0 -  

Since t h e  second season sample o f  persons s e l e c t e d  for personal  exposure 

. 

A s  a r e s u l t ,  v a r i a b i l i t y  i n  ' the  i n i t i a l  

. .  

Using segments a s  weighting c l a s s e s  was ad.vantageous f o r  reducing 

. .  

Hence, f o r  members of t h e  low suspected occupat ional  exposure s t r a tum,  a 

special-purpose,  nonresponse-adjusted,  first season weight was computed: The 

o n l y  purpose of t h i s  weight was t o  enable  computation o f  more a p p r o p r i a t e  and 

less v a r i a b l e  i n i t i a l  second season sampling weights.  

weights were computed.exact ly  a s , d e s c r i b e d . a b o v e ,  except  t h a t  t h e  weighting - 
These special-purpose'  

c l a s s e s  were indexed by r ' ,  where 

r '  = 1, 2, I . .  ., 2 5 ,  

indexes t h e  sample segments. Hence, t h e  s p e c i a l  purpose f i r s t  season ad jus ted  

weight f o r  t h e  k2-th sample member from t h e  h i j - t h  housing u n i t  can be ex- 

p re s sed .  a s  . .  
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W6(hi j ,U)  A31(r') i f  ke&R31  and EXPOSEz2 
(27 1 

o the w is  e 
W8(hij ,U,r ' )  = 

where A (r') i s  def ined  exac t ly  shown i n  Equation (22) except  t h a t  each 

summation, Zr8 over  members of t he  r - th  weighting c l a s s  i s  replaced by the  

summation, Z r , *  over  members of weighting c l a s s  r ' .  

Hence, t h e  i n i t i a l  second season sampling weight for t h e  U - t h  sample 

member s e l e c t e d  from t h e  h i j - t h  housing u n i t  is gfven.by 

31 .. 

i f  EXPOSE=l, 
(28) 

W,l(hij . - .  , U ,  1) 

W8(hij,kP,r ') N4(h, i ,k)  / n4(h,i,k) i f  EXPOSEz2, 
. a  

{ ,  . .  Wg(hij , U , r ' )  = 

where W71 and Ws a r e  the  ad jus ted  f i r s t  season weights  given by equat ions  ( 2 4 )  

and (271, . r e s p e c t i v e l y .  

was ad jus ted  for nonres- - w9p The i n i t i a l  second season sampling weight', 

ponse and i n e l i g i b i l i t y  of members of t h e  second season  sample i n  exac t ly  the 

same'way t h a t  the i n i t i a l  f i r s t  season weight ,  Wa, was ad jus ted  t o  produce t h e  

_ _  ' adjusted ._ .-... ~ weight  . var i ab le - ,  W,l 

had t o  be revised f o r  a p p l i c a t i o n  of t h i s  procedure t o  the  second season 

ve igh t s .  

~ Only the  d e f i n i t i o n  of the  weighting c l a s s e s  

The second season weighting c l a s s e s  were def ined  by t h e  two l e v e l s  of 

suspec ted 'occupat iona l  exposure,  . .. a s  .. . shown i n  Table  30. Let t h e  index s, where 
.- . . . - - .. . .  

~ ._ _. 
s ' =  n;2, 

denote the  second.season  weighting c l a s ses .  The second season person-level  

ad jus ted  weights  for t h e  k.2-th sample member from t h e  h i j - t h  housing unit can 

then be expressed as 

W9(h i j , ke , r ' )  A31(s) i f  U R t r  

{ O  otherwise ,  
- . . _ -  (29) . WlO(hij ,&e,r' ,s) = 

where R denotes  the se t  of second season p a r t i c i p a n t s ,  and t h e  weight a d j u s t -  

rnent f a c t o r ,  A (s), i s  def ined exac t ly  as shown i n  equat ion  (22) except  t h a t  

each summation, Et, over  members of t he  r - t h  weight ing c l a s s  i s  replaced by 

the  summation, I over  members of weighting c l a s s  8 .  

4 

31 

S' 
Truncation and Smoothing of Second Season Weights , 

The d i s t r i b u t i o n s  of t h e  ad jus t ed , s r cond  season weights, W l 0 ,  were ex- ' 

amined for t h e - t w o  second season ve ight ing  c l a s s e s ,  h igh  and low suspected 
. .  

. .  77 
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Ti%€ 30. WEIGHTING CLASSES FOR SECOND SEASON NONRESPONSE ADJUSl"T 

Weight 
Number of Adjustmegt 

EXPOSE Sample Size Respondents Factor 

High 22 15 1.4375 

Low . 59 37 1.4665 

.TOTAL 81 52 

a A ' ( 5 )  in Equation (29) ' .  31 
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occupat iona l  exposure. Based upon t h i s  i n v e s t i g a t i o n ,  i t  appeared t h a t  trun- 

c a t i o n  o f  t h e  second season weights would n o t  be a p p r o p r i a t e .  The est imated 

unequal weighting des ign  e f f e c t ,  f o r  t h e  second season sample was 1.25. Hence, 

t h e  ad jus ted  a n a l y s i s  weights ,  Wlos given by equat ion  (29) a r e  t h e  f i n a l  . 

a n a l y s i s  weights f o r  t h e  second season sample, 

QUALITY ASSURANCE FOR SAMPLING WEIGHTS AND DESIGN 
All sampling weight f i l e s  produced by RTI's Center f o r  Survey S t a t i s t i c s  

(CSS) a r e  r o u t i n e l y  subjec ted  t o  a prescr ibed  regimen of q u a l i t y  assurance 

checks.  

111 TEAH sampling weighes. 

These q u a l i t y  assurance checks have been performed f o r  a l l  t h e  Phase 

These q u a l i t y  assurance  checks have been reviewe4 

- --'-'by a s e n i o r  member of 'the-CSS ' s t a f f ,  a n d , t h e  .weights have been approved f o r  

.... r e l e a s e  t o  ' the  EPA f o r  ana lyses  f .  

........ A copy o f -  t h e  Qual i ty .Assurance Check'List  t h a t .  was'used a s  t h e  ' bas i s  f o r  

The weight checks 

-_. 

t h e s e  q u a l i t y  assurance checks i s .  reproduced in Appendix C. 

p r i m a r i l y '  t es t '  f o r  agreement of c e r t a i n  weight t o t a l s  from one s t a g e  of  samp- 
l i n g , . t o  t h e  next  s t a g e  of-sampling and from sampling weights t o  nonredponse- 

. .  . . -  - -  ~. . . . . . .  - . . . . .  . .  
. . .  

_-. - - - -- . a d j u s t e d  weights..:.. - _ _  . ._ - .  . 

. . . .  . . .  . . . .  . _. -. . . .. . ........ . . . . .  .I. _- . .  
. . 

Unfortunately,  t h e r e  a r e  many ways t h a t  e r r o r s  can be made i n  computation 

of t h e  weights t h a t  can go undetected when t h e s e  q u a l i t y  assurance  checks a r e  

some -types 0% computer p rograming  ' e r r o r s  a r e  d i f f i c u l t  t o  d e t e c t .  

Phase 11.1 TEAM s,ampl'ing weights were i n i t i a l l y  computed, some computer program- 

' a p p l i e d ,  e s p e c i a l l y  wi th  regard  t o  t h e  i n i t i a l  sampling weights.. Host notably ,  
_ . . i .  - . . .  . .  -. . . . .  

- After t h e  
. - - ~  . - .... .- . _- ..... - - __ . . . . . . . . .  - .... . _  _. ._ __.. . . . .  . . . . . .  - . . .  

. ming. e r r o r s  were de tec ted  and corrected.  These e r r o r s  were not d e t e c t e d  by 

t h e  s tandard  q u a l i t y  assuran.ce checks. I n s t e a d  they  were u s u a l l y  de tec ted  

when t h e  weight computations were being reviewed i n  d e t a i l  f o r  documentation 

purposes .  

- - .- . 
VARIANCE ESTIMATION . 

Appendix D provides  fu r , t he r  documentation on sampling design, 

The sampling 'design f o r  each Phase 111 f i r s t  season TEAM t a r g e t  a r ea  was 

a s t r a t i f i e d '  th ree-s tage  design.  Geographic a r e a  segments were s e l e c t e d  w i t h  

replacement a t  . .  t h e  f i r s t  . . .  s t a g e  of s e l e c t i o n  us ing  p r o b a b i l i t i e s  p r o p o r t i o n a l  

. . t o  . t h e  Decennial '  Censu.s housing u n i t  count.  C l u s t e r s  of housing u n i t s  were 

s e l e c t e d  a t  the 'second s t a g e  and screening  da ta  were c o l l e c t e d  f o r  a l l  members 

. . .  . . . . . . . .  - - .  . .  . . . . . . . . .  - -  . . . . . . .  
. . . . . . . . . . . .  - .  
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of .responding households.  F i n a l l y ,  a s t r a t i f i e d  sample of i n d i v i d u a l s  was 

s e l e c t e d  for per sona l  exposure and body-burden monitoring a t '  t h e  t h i r d  s t a g e .  

The s t r a t h  sample sizes f o r  the  t h i r d  s t a g e  sample of i nd iv idua l s  was specifi- 

. c a l l y  a l l o c a t e d  t o  t h e  sampled first s t a g e  units, an independent samples were 

s e l e c t e d  wi th in  t h e  f i r s t  s t a g e  u n i t s .  Hence, t h e  survey des ign  was a com- 

p l e t e l y  nested des ign .  The .sample survey  des ign  was completely nes t ed  t o  

f a c i l i t a t e  u s e  of t h e  usua l  sample survey--var iance formulas t h a t  assume a 

nested des ign  and with-replacement sampling a t  t h e  f i r s t  s t a g e .  

. .  .. The u s u a l .  v a r i a n c e  e s t ima t ion  fo rqu la s  t h a t  assume nes ted  des ign  and 

with-replacement sampling a t  t h e  f i r s t  s t a g e  have been used t o  compute sampling 
.-- .. 
; variances f o r .  a l l  Phase 111. .TEW samples. The I sampling va r i ances  are based 

' . _ . ' f o r '  each  Phase 111: sample-were-selected -from an 'o rde red  samling frame us ing  a 

. . s e q u e n t i a l ,  minimum p r o b a b i l i t y  replacement sampling technique (1,2). S i x  

2 --' e x p l i c i t  s t r a t a  were .used . f o r .  t h e  .Antioch/Pi t tsburg s tudy  a rea  as shown i n  

. .~. --  - upon, t h e  v a r i a b i l i t y  between first  s t a g e  u n i t s  (FSUs) wi th in  s t r a t a .  The FSUs 

. 

' * e x p l i c i t : f i r s t . . s t a g e  $$ ra t a  were used for t h e  Los Angeles s tudy-  a r e a ,  and fou r  

-.-Table_'23..: ':Hence, e s t i m a t e s  'of..-s,ample, p r e c i s i o n  (var iances  and s t anda rd  . .  errors) 
were computed from d i f f e r e n c e s  between f i r s t  s t a g e  sampling units w i t h i n  f irst  

s t a g e  s t r a t a .  RTI's spec ia l -pu rpose  sof tware  for es t ima t ing  t h e  sampling 

, : :variacrces of s ta t is t ics  ca lcu la ted . f rom complex sample survey d a t a  was used. to .  

va r i ances  . u s ing  t h e  Taylor  S e r i e s  l i n e a r i z a t i o n  method ( 5 )  assuming a nes ted  

. . . .  . . . .  . . . . . .  . - - _  - 

. . . .  . . . . .  . - . . . .  

. . . .  - .  

. . . . . . . . .  . .  , . 
. . perform . . . . .  t hese  ..... computation'  . . . . .  ' ( 3 , 4 ) .  This  sof tware  computes es t imated  sampling - ._ .. .-. . _  . -.- _. 
---.- ..... --...--- . . . . . . . .  - . - -. . . . .  - ................ 

. . design-and sampling,with replacement , a t .  t h e  f i r s t  s t age .  - .  

. .  . .  
............ - - . . . . . . . . . .  - . - : . .  . . .  

. . . . . .  

. .  

.. --. .... .--- . . . . . . . . . . . .  - . - . .  - - .  . . .  ......... 

. .  . .  . -. 
. . . .  

. . .  
. ' \, . _  - . _ .  . ;. . 
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. .  SECTION 5 

SUREY OPERATIONS 
- .  

INTRODUCTION 

This  chapter  descr ibes  t h e  survey o p e r a t i o n  a c t i v i t e s ,  bo th  o n s i t e  and 

o f f s i t e ,  b e f o r e ,  dur ing ,  and a f t e r  a l l  phase of  f i e l d  a c t i v i t i e s  assoc ia ted  

wi th  t h e  T o t a l  Expense Assessment Methodology '(TEAM) Study i n  C a l i f o r n i a .  

These a c t i v i t i e s  took p l a c e  i n  t h e  f a l l  of 1983 and i n t o  t h e  Winter and Spr ing  

o f  1984, and involved a c t i v i t i e s  i n  t w o - s i t e s ;  Los Angeles County, and Contra 

. -  

- -  
- . . .  

Costa County. As was t h e  case  i n  t h e  previous phase of t h i s  s tudy,  reported 

elsewhere,  t h e  s tudy  involved t h e  c o l l e c t i o n  o f  envi.ronmenta1 and b i o l o g i c a l  

specimens, and q u e s t i o n n a i r e  da t a  from random samples of ind iv idua ls  i n  order  

t o  i n v e s t i g a t e  exposure t o  var ious  chemicals found i n  the environment, subsequent 

body burden of . these chemicals and any r e l a t i o n s h i p  between t h e s e  l e v e l s .  

r e p o r t  d i scusses  t h e  var ious  a c t i v i t i e s  undertaken during t h i s  s tudy,  and 

inc ludes  v a r i a t i o n s  in process ,  

c o l l e c t i o n  included s e l e c t i o n  o f  t h e  a r e a s  t o  be  s t u d i e d  and r e v i s i o n  of da t a  

c o l l e c t i o n  instruments  and t r a i n i n g  m a t e r i a l s .  . F i e l d  a c t i v i t i e s  included 

r e c r u i t i n g ,  h i r i n g ,  and t r a i n i n g  of f i e l d  in te rv iewing  s t a f f s ,  counting and 

l i s t i n g  o f  selected segments, completing of household screening ,  and accomplish- 

i n g  f i e l d  survey d a t a  c o l l e c t i o n .  The f i e l d  a c t i v i b e s  were. followed by t h e  

s tandard  in-house a c t i v i t i e s  a t  RTI, which included d a t a  r e c e i p t ,  e d i t i n g  and 

coding,  d a t a  e n t r y ,  . d a t a  v a l i d a t i o n ,  d e a l i n g  ,w i th  r e f u s a l s ,  and monitoring 

f i e l d  survey a c t i v i t i e s .  

s e c t i o n s .  . . .  

Los Angeles County - Season One . 
In-House A c t i v i t i e s - -  

. .  . 
. .  

This  

The a c t i v . i t e s  which occurred before  f i e l d  da t a  

. .  . 

D e t a i l s  of a l l  a c t i v i t i e s  a r e  provided i n  the fol lowing 

. This  s e c t i o n  d e s c r i b e s  in-house a c t i v i t i e s  t h a t . w e r e  performed i n  t h e  F a l l  

of 1983 as p r e p a r a t i o n  f o r ,  :and i n  support  o f ,  f i e l d  .survey a c t i v i t i e s .  

81 



.. . .. 

A l l  forms, ques t ionna i r e s  and le t ters  necessary  f o r  t he  conduct of t he  
/ TEAM Study were w r i t t e n ,  reviewed, f i n a l i z e d  and dup l i ca t ed  p r i o r  t o  t h e  s t a r t  

of d a t a  c o l l e c t i o n .  Copies of t h e s e  survey instruments  a r e  included a s  Appendix 

E. Revisions of survey ins t ruments  and the  submission of t he  r equ i r ed  OMB 

m a t e r i a l s  were completed p r i o r  t o  t h e  beginning of work on t h i s  phase of  t h e  

s tudy.  A l s o ,  documentation and approval  by t h e  RTI Human Rights  Committee i s  
given i n  Appendix F. 

. .  

.r 

The F i e l d  In t e rv i ewer ' s  Tra in ing  Manual was coatpleted on December 9 ,  
1983, and. d i s t r i b u t e d '  t o  the TEN4 Study F i e l d  In t e rv i ewers  a t  t h e  beginning of 

f i e l d  t r a i n i n g  on.. December' 12, '1983. Th i s  manual provided a .  complete ,  compre-' 

h e n s i v e - s e t  of f i e l d  procedures t o  be. followed by t he  f i e l d  s t a f f .  

.the Table of Contents-of.-the manual i s d i s p l a y e d  i n  Appendix G. . 

. . . . _ . _ _  . 

A copy of . 
' 

. .  .. . . . . ._ . . . - 
During.' household screening ,  biweekly r e p o r t s  were prepared t o  show t h e  

current s t a t u s  of household screening'. These r e p o r t s  were made p o s s i b l e '  

through r e g u l a r  - con tac t s  with t h e  F i e l d  In te rv iewers  by t h e  l o c a l  F i e l d  Supervi-  

so r .  Once g a t h e r e d - b y  t h e  l o c a l  F i e l d  Superv isor ,  t h i s  in format ion  on t h e  

s t a t u s  of each segment being worked was compiled by i n t e rv i ewer  and. was provided 

t o  t h e  survey ope ra t ions  Survey Manager f o r  review on a r e g u l a r  b a s i s .  The 

s t a t u s  r e p o r t s  enabled RTI s tudy  p e r s o n n e l - t o  monitor and suppor t  t h e  e f f o r t  

be iag  made by t h e  F i e l d  In te rv iewers .  

.. . . . 

' .  

During December, o t h e r  a c t i v i t e s  were undertaken t o  p repa re  f o r  t h e  

subsequent phases of f i e l d -  survey e f fo r t s ' .  -These a c t i v i t i e s  inc luded  f i n a l  

r e v i s i o n  and d u p l i c a t i o n  of  documents, p repa ra t ion  of a Spanish t r a n s l a t i o n  of 

t h e  Consent form, and d i scuss ion  wi th  o t h e r  p r o j e c t  s t a f f  of t h e  f i e l d  suppor t  

needed i n  t h e  next  phase.- -- . ~ 

F i e l d  A c t i v i t i e s - -  

F i e l d  a c t i v i t i e s  f o r  t h e  TEAM Study i n  t h e  Los Angeles, C a l i f o r n i a  a rea  

(Torrance,  e t c . )  began i n  November 1983. 

Prepara tory  Activi.=--As R T I ' s  permanent F i e l d  Superv isor  i n  t h e  Los 

Angeles a r e a ,  M r .  Durham was contacted and requested t o  r e c r u i t  and r e t a i n  a 

F i e l d  In t e rv i ewer  s t a f f .  Two F i e l d  In te rv iewers  were h i r e d  immediately t o  

a s s i s t  i n  conducting t h e  count ing and l i s t i n g  a c t i v i t i e s ;  e i g h t  F i e l d  Xnter- 

viewers  were r e t a i n e d  f o r  t h e  conduct of  t h e  household sc reen ing  phase of  t h e  

f i e l d  d a t a  c o l l e c t i o n .  S h o r t l y  a f t e r  be ing  h i r e d ,  one F i e l d  In t e rv i ewer  

82 
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resigned. .A replacement, .however, was found .immediately and was r e t a i n e d .  

A l l  - f i e l d  .personnel  being .used i n  t h e  Los Angeles. area-were experienced,  

- p r o f e s s i o n a l  F i e l d  In te rv iewers  who had worked on numerous s t u d i e s  f o r  RTI-and 

f o r  o t h e r  survey r e s e a r c h  organiza t ions .  
. .  

On November. 17 ,  1983 RTI's survey s t a t i s t i c i a n s  forwarded t o  survey 

o p e r a t i o n s  personnel m a t e r i a l s  necessary f o r  t h e  completion of counting and 

l i s t i n g  i n  the Los Angeles a r e a .  The mater ia l s  f o r  each of t h e  twenty-five 

s e l e c t e d  segments included a Segment Sketch and an Area Map. L i s t  of Housing 

Units forms, L i s t  Uni t  Information Shee ts ,  and miscellaneous s u p p l i e s . ( p e n c i l s ,  

c l i p b o a r d s ,  -etc.)  were a d d e d - t o  t h e s e  m a t e r i a l s  by survey. r e s e a r c h  personnel .  

After a carefu l  review, t h e s e  m a t e r i a l s  were forwarded t o  t h e  l o c a l  F i e l d  

Superv isor  f o r  d i s t r i b u t i o n  t o  t h e  F i e l d  Interviewers .  P r i o r  t o  t h e  s t a r t  of 
. -  

. count ing and l i s t i n g ,  t h e  F i e l d  Supervisor  conducted a thorough review of 

g e n e r a l  and p r o j e c t  specif ic  counting and l i s t i n g  procedures  w i t h  t h e  two 
.. . -.. - . . 

- - F i e l d  Interviewers  who a s s i s t e d  him. 
' -  Counting and . l i s t i n g  began.on November 20th and was completed'by November 

. .  . ..:..'. 26. :There were .no',major.'problerns dur ing  t h i s  phase . o f '  da t a  c o l l e c t i o n .  On 

' November dOth, a l l  'count ing and l i s t i n g  m a t e r i a l s  were received a t  RTI, and 

a f t e r  a thorough check f o r  completeness and accuracy, were f o w a r d  t o  survey. 

o p e r a t i o n s  personnel  f o r  - the s e l e c t i o n  of Sample Housing Units .  

- , ___..._ . . ~  . -  .. . - .- .. ~. .- . 
. ._. 

" F i e l d  ' v e r i f i c a t i o n  of count ing and P i s t i n g  .was completed- by t h e  F i e l d  . .  
- .  . - . -  

S u p e r v i s o r ,  and . included t h e  fol lowing .procedures: 1) t h e  first segment t h a t  

was counted a n d - l i s t e d  was.completed a s  a team by t h e  F i e l d  Superv isor  and two 

F i e l d  In te rv iewers .  The work of t h e  F i e l d  In te rv iewers  dur ing  t h i s  e x e r c i s e  

was e x c e l l e n t ;  2 )  t h e  f i r s t  segment completed independently by each F i e l d  

I n t e r v i e w e r  was counted and l i s t e d  a g a i n  by t h e  F i e l d  Superv isor .  No e r r o r s  

A l l - a d d i t i o n a l  segments were done independent ly  w i t h  a thorough . were found; '3 )  

review o f  m a t e r i a l s  by t h e  F i e l d  Supervisor  before  they  were submit ted t o  RTI. 

F i e l d  Interviewing Training-Formal F i e l d  In te rv iewer  t r a i n i n g  was conduc- 

t e d  by t h e  survey o p e r a t i o n s  Survey Manager, i n  Los Angeles on December 12 and 

13, 1983 with  t h e  F i e l d  Supervisors  a s s i s t a n c e .  During t h e  t r a i n i n g  s e s s i o n s ,  

a l l  a s p e c t s  of f i e l d  survey d a t a  c o l l e c t i o n  were covered..  I n  a d d i t i o n ,  t h e  

F i e l d  In te rv iewers  were requi red  t o  p a r t i c i p a t e  i n  mock in te rv iews  and t r a i n i n g  

e x e r c i s e s  t o  become f a m i l i a r  with t h e  var ious s i t u a t i o n s  t h a t  t h e y  might 
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encounter .  All F i e l d  In te rv iewers  a t t ended  the  t r a i n i n g  a n d . a t  i t s  completion 

f e l t  comfortable'-.with . a l l . a s p e c t s  of survey data .  c o b l e c t i o n .  A t  .the conclusion 

of t r a i n i n g ,  t h e  F i e l d  In te rv iewers  were given t h e i r  household screening  

assignments .  Assignments were made based on segment s i z e ,  l o c a t i o n ,  ..and 

language c a p a b i l i t i e s  of t h e  In te rv iewers .  

.> ,, . On t h e  a f t e rnoon  of t h e  second day of t r a i n i n g ,  t h e  F i e l d  In te rv iewers  

were d iv ided  i n t o  two groups,  l e d  by  t h e  t r a i n e r s ,  and began household sc reen ing .  

During t h i s  less formal t r a i n i n g  p e r i o d ,  t h e  F i e l d  In te rv iewers  were observed 

conduct ing household sc reen ing ,  and were provided wi th  immediate feedback. 

~ The F i e l d  In t e rv i ewers  were t h u s  a b l e  t o  f u r t h e r  r e f i n e  t h e i r  household screen-  

i n g  s k i l l s  and t o  develop uniformity.  . 
. -  

Press  Conference--On.December.l6, 1983, t h e  Survey Operat ions Manager and 

t h e  EPA P r o j e c t  O f f i c e r  p a r t i c i p a t e d  i n  a p r e s s  conference he ld  i n  Torrance,  

. C a l i f o r n i a .  
. ... 

.The 1 o c a l . p r e s s  and c i t y  managers from t h e  c i t i e s  and towns where 

.. t h e  TEAM s tudy  .was. conducted were i n v i t e d  t o  a t t end ;  a The.purpose of t h e  p re s s  
.. . 

. .  . .  
. ~ . .  . .  conference .was t o  . inform the.  loc,al  population: about  t h e  i n t e n t  of t h e  s tudy  
. - .  . . .  . - _ _ _  ____ and-.the:- ' ,field -procedures': inv'olvcd. . I t  ..was f u r t h e r  hoFed. t h a t  t h i s  p r e s s  .-. . . . - .  . . ... . ,. . . - _  

conference .  would enhance t h e  acceptance of  t h e  s tudy  and t h e  eventua l  response 

r a t e .  A copy of  m a t e r i a l s  provided t o  t h e  p r e s s  i s  a t t ached  as.Appendix F. 
Household Screening--Household Screening began on December 14, 1983, and 

.._ . 
progressed  through t h e  end of 1983 without  any major problems. 

. . . . . . . - . _  . 
Household Screening cont inued dur ing  January.  Progress  r e p o r t s  continued 

t o  be  taken  twice  a week. ..The , f i n a l  r e p o r t  was rece ived  on January 16 th  and 

r e f l ec t e ' d  f i n a l  a c t iv i t i e s  for'the screening  phase.  A copy of the.summary of  

t h e  f i n a l  r epor . t . i s  p r o v i d e d . i n  F igure  6. Since  t h e  f i n a l  response was not as 

good as expected,.  conversa t ions  wer.e he ld  with one of RTI's permanent F i e l d  

Supe rv i so r s  who has' 'had t r a d i t i o n a l l y  good success  wi th  te lephone c inve r s ion  

of r e f u s a l  cases. Photocopies of. r e f u s a l  cases  and o t h e r  nonresponses,  were 

s e n t  t o  h e r  f o r  a final at tempt .  

c a s e s -. 

.'' 

This  a c t i v i t y  y i e lded  20 a d d i t i o n a l  completed . . .. 

A 12% sample was s e l e c t e d  by survey ope ra t ions  personnel  f o r  v e r i f i c a t i o n  

A l l .  v e r i f i c a t i o o s  were conducted by t h e  F i e l d  Supetvi-  of household,  s c reen ing .  

sor, and no e r r o r s  o r :  i r r e g u l a r i t i e s  were ,d iscovered .  
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.. Figure 6 .  Summary of Household Screening Report , for  Torrance;. CA 

and v i c i n i r y  a t  conclusion of primary field screening 
.. . . I  

.. . . . ._ ... . ._ 
.. - - -  activities,.  . ' . - . .  .. - . - -.-. - -- 

~ . .  . 

. .. 
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F i e l d  A c t i v i t i e s  
The primary f i e l d  a c t i . v i t y  du r ing  Jaouary was t h e  completion of t h e  

household screening .  A l l  a c t i v i t i e s  were completed by t h e  f i f t e e n t h  with a l l  

segment m a t e r i a l  provided t o  t h e  F i e l d  Supervisor  by the next  day. Before 

cases were designated as f i n a l ,  c e r t a i n  minimal requirements were m e t .  These 

included a t tempts  by t h e  s u p e r v i s o r ,  o r  another  i n t e rv i ewer  t o  conver t  r e f u s a l s  , 
' . . a t  l e a s t  s i x  a t tempts  t o  c o n t a c t  chronic  not-at-homes, and reassignment of 

--cases t o  o t h e r  , in te rv iewers  wi th  language s k i l l s  necessary  t o  d e a l  with non- 
English speaking households. The f i e l d  superv isor  was r equ i t ed  t o  complete a 

random sample v a l i d a t i o n  set, a s  well 'as v a l i d a t i n g  any case f i n a l i z e d  a s  o u t  

of sample. These v a l i d a t i o n s  were completed and the  forms are s t o r e d  i n  CSR by 

segment. 
~ . . _. - -- - -.---An . .  . add i t iona l  - a c t i v i t y L h d e r t a k e n .  during t h i s  pe r iod  was t h e  r e c e i p t  and 

process ing  of a l l  sc reening  d a t a .  As each ba tch  was rece ived ,  it was checked 

f o r  completeness and t h e  v a r i o u s  components of t h e  segment,package sepa ra t ed .  

The segment maps and"'1isting' m a t e r i a l  -were .placed i n  f i l e  f d l d e r s '  a long  wi th  

t h e  v a l i d a t i o n  forms. 
Segment Suonrary/Batch -Header Shee t  used as t h e  ba tch  c o n t r o l  document. 

second copy of t h i s  form was p laced  i n  t h e  segment f o l d e r  and updated a s  events  

occurred and were- recorded  on t h e  o r i g i n a l .  A l l  s c r eene r s  were e d i t e d  f o r  

completeness.:' dna ' l e g i d i l i t y  'by' survey  'dperations.  s t a f f  and. then given t o  survey 

s t p t i s t i c i a n s  --.for- 'review;"-After t h i s  review, batches were de l ive red  t o  Data 

E n t r y . f o r  . .  . process ing . .  . ..-- P r i o r  ..- t o  . 

keying was held to use real  d a t a  t o  check t h e  programming. Af t e r  one s l i g h t  
mod i f i ca t ion ,  t r a i n i n g . w a s  . .  he ld  for t h e  .. keying s t a f f  and work begun. A l l  d a t a  

was 100% key v e r i f i e d  and a da ta ,  f i l e  produced f o r  t h e  next  phase of  sampling. 

Af t e r  :keying, a i l  batches  were re ' tu rncd  t o  survey research  personnel  f o r  i t o r a g e .  

signed" l ead  . let ter was mailed ,, and sample assignments prepared f o r  d e l i v e r y  to 

t h e  f i e l d  concurren t  w i th  t h e  r e t r a i n i n g  se s s ion .  The sample was a l l o c a t e d  t o  

. .  

. -  

-_ ~ -- - .  .-.. . . ~ _ _  . _-__ - , -,. 

The s c r e e n e r s  were batched wi th  t h e  o r i g i n a l  copy of t h e  
_ .  .- -_. . . . . . . . 

The 
. - .  

. . ~ . 

.I .. - .̂ . .-.- --_. -..;. --. -_ -L - -  .. .. . . I - - .  .. ,____, . _ ,  . _. , ___. . . -. - . . . .- . .-- . - . - 

. t h e  d e l i v e r y  of t h e  first ba tches ,  a t e s t  

After 'th'e-sample. was . s e l e c t e d  .by'- t he  sampling s t a t i s t i c i a n ,  t h e  "EPA . _  . .. 

i n t e rv i ewers  by s e g m e n t , - w i t h  segments grouped by c l u s t e r i n g ,  proximi ty  t o  
i n t e r v i e w e r ' s  res idence ,  and. by previous  assignment t o  in t e rv i ewer .  

During February -1984, survey  r e sea rch  s t a f f  were involved i n  t r a i n i n g  and 

suppor t ing  t h e  survey f i e l d  s ta f f  i n  t h e  completioa of  t h e  second phase of 

.. . ..- . . . -  
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f i e l d  a c t i v i t i e s ,  t h e  f i e l d  survey da ta  c o l l e c t i o n .  A t r a i n i n g  sess ion  was 

held f o r  t h e  s i x  i n t e r v i e w e r s  re ta ined  from t h e  f i r s t  phase,  and was used t o  

review a l l  aspec ts  of t h e  work t o  be undertaken and t o  d i s t r i b u t e  t h e  assign-  

ments. The i n i t i a l  d i s t r i b u t i o n  o f  175 cases 'was made a f t e r  t h e  t r a i n i n g  

s e s s i o n  on Thursday, February 2 and t h e  in te rv iewers  were i n s t r u c t e d  t o  begin 

immediately. .Each in te rv iewer  was assigned s p e c i f i c  days on which t o  schedule 

appointments f o r  environmental  and b i o l o g i c a l  sampling. The f i r s t  day was 

Monday, February 6 and t h e  l a s t  appointments began on Wednesday, February 29. 

-- 
- _ _  

S.tatus r e p o r t s  were taken twice a week by t h e ' o n - s i t e  s u p e r v i s o r  and summarized 
. - . . . . . . . .  -. .. 

' and reported . . . . .  t o  survey r e s e a r c h  s t a f f .  F igure  7 d i s p l a y s  a'summary of f i e l d  

survey a c t i v i t i e s  €or t h e  e n t i r e  per iod .  A random sample of cases  was designa- . -  
t e d  ..... f o r  e a r l y  . completion, ............... and based on ........ t h e  r e s u l t s  f o r  t h e s e  cases, a supplemen- . . . . .  ._ - _. . _  -- --.- --_- -. _ -  -. .....-... 

t a l . b a t c h  of 15 c a s e s  was f i e l d e d  on.February 19th.  AB1 non-interview cases  

. were returned t o  the s u p e r v i s o r  f o r  v a l i d a t i o n ,  o r  a t tempts  a t  conversions of 

r e f u s a l s .  ' A l l  post-appointment f i e l d  r e f u s a l s  were a l s o  reworked by t h e  

' ' s u p e r v i s o r .  Case c o n t r o l  s h e e t s ,  d i sp lay ing  assignment a c t i v i t y  and v a l i d a t i o n s  

. . . . . . .  . . .  . .  . .  -..-. -.. - - -. - . _ .  . 

. .- . 

. .  

. .  ~ . . . .  -- . . . . .  - . .  
~ 

. ..were-. re turned  t o  the f i e l d .  supervisoK f o r  .review and . a e t x n  t o .  t h e  .survey . 

. .  research  s t a f f .  

A l l  q u e s t i o n n a i r e s  from t h e  117 Eos Angeles Season I respondents were 
. re turned - t o  survey r e s e a r c h  s t a f f  by t h e  a n a l y t i c a l  chemistry S i t e  Adminis- 

t r a t o r ' s l  As, ,.groups of., fonns were r e c e i v e d , .  t h e  forms were scan-edi ted f o r  

completeness,  l e g i b i l i t y , , , a n d  cons is teqcy  of d a t e s  and P a r t i c i p a n t  I D  numbers. 

. . . . . . . .  . - - -.. . . . _  ---... ~ .. 

.. . .  . . . . . . .  -- . _. . . . . . . .  - . .  . .  -- -. . . . . . . .  -- .- 

- . A l l  consent forms .were.  p l a c e d - - i n  . locked s t o r a g e  ' i n  t h e  s u m e y  d i r e c t o r ' s  

o f f i ce . .  

i n t o  b a t c h e s - o f  3 0 - a n d  .Batch Header Sheets .were c rea t ed .  Batch numbers were 

assigned and ent 'ered , in to  automated"data-'-control system, along with t h e  

The Study Ques t ionnar ies  and Exposure/Activity Screeners  were grouped 

. .  

. . .  
... .  date.-of, t h e  d a t a  r e c e i p t , ,  . . . _ _ _ . .  - . . -  .. 

Los Angeles - Season Two 

. During t h e  Spring '  and Summer of  1984. planning and implementation of  

a c t i v i t i e s  f o r  a, second season  v i s i t  t o  ,Los Angeles respondents were intermixed 

with ' a c t i v i t e s  involved w i t h  sampling i n  a second C a l i f o r n i a  s i t e  (Contra 

Costa County). T h i s  s e c t i o n  d e s c r i b e s  survey a c t i v i t e s  i n  Los Angeles, while, 

t h e  next s e c t i o n  d e s c r i b e s  Contra Costa County a c t i v i t i e s .  
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Figure 7.  Summary of  f i e l d  survey activities. 
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The sarnpLing s t a t i s t i c i a n s  provided a sample .of L O ~  Angeles, Season I 
respondents f o r  r e c o n t a c t  f o r  enrollment i n t o  Season 11. 
was sent t o  each of  t h e s e  respondents request ing they c a l l  RTI  ( t o l l - f r e e )  and 

schedule an appointment. By t h e  end of A p r i l ,  twenty-f ive o u t  of s i x t y - f i v e  

s e l e c t e d  had c a l l e d  i n ,  Twenty-two had scheduled appointments,  while t h e  

o t h e r  t h ree  were r e f u s a l s  due t o  medical problems. A l l  remaining cases  were 

contacted by phone o r  i n  person to  complete t h e  schedul ing for t he  l a t e  May 

sampling. 

During e a r l y  May, t h e  unscheduled o k  no-contact c a s e s  were s e n t  t o  t h e  

l o c a l  f i e l d  s u p e r v i s o r ,  who attempted t o  c o n t a c t  a l l  t h e  cases**not  responding 

t o  t h e  i n i t i a l  mai l ing  and for whom a telephon? number was a v a i l a b l e .  A f t e r  

completing t h i s '  a c t i v i t y ,  t h e  remaining cases  were assigned t o  two f i e l d  

in te rv iewers  for in-person c o n t a c t s  :,' Based ,on i n t e r i m ,  semiweekly, progress  

r e p o r t s ,  the o r i g i n a l  sample of 65 cases  was n o t  going t o  y i e l d  t h e  des i red  50 

respondents.  A supplemental  sample o f '  16 cases  was s e l e c t e d  and was s e n t  t o  

t h e  l o c a l  f i e l d  s u p e r v i s o r ,  a long with telephone numbers and times. of i n i t i a l  

con tac t s .  These cases  were a l s o  worked by te lephone '  f i r s t ,  and then  no-contact ,  

o r  no-phone number c a s e s  were given t o  t h e  . f i e l d  in ' terviewers .  The f i e l d  

A l e t t e r  (Figure 8 )  

. .  . .  . .  

. .  

s t a f f  was i n s t r u c t e d  t o  work a l l  ca ses  e o  completion, and t h a t  more t h a n  f i f t y  

respondents .could be- scheduled.  

r e f u s a l s  and t o  provide e x t r a  samples. 

respondents. began on Hay- 21 and continued through e a r l y  June.' 

The overschedul ing was t o  a l low f o r  f i e l d  

'The appointments f o r  second season 

. 

A l l  f i e l d  'survey a c t i v i t i e s  i n ' t h e  Los Angeles a r e a  were completed by 
JUC 3 .  ': . .  

As all d a t a  was r e c e i v e d  from t h e  f i e l d ,  t h e  v a r i o u s  documents' were 

s e p a r a t e d , .  scanned f o r  completeness,  and batched f o r  f u r t h e r  processing. 

Consent forms and i n c e n t i v e  r e c e i p t s  were d e l i v e r e d  t o  t h e  survey d i r e c t o r ' s  

o f f i c e  f o r  immediate secured s to rage .  The Study Q u e s t i o n n a r i e  and Exposure/ ' 

Activi t ies  Screener  were t h e n  s e n t  f o r  complete e d i t  and coding, and were 

prepared f o r  d e l i v e r y  t o  Data Entry.  

Contra Costa County 

A t  t h e  same .time' a s  a c t i v i t e s  i n  Los Angeles were being conducted, a c t i v i -  

t i e s  i n  Contra Costa County were underway with environmental  and. b i o l o g i c a l  
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Harch 30, 1984 

I would l . ike t o  expres s  my thanks to you f o r  your coopera t ion  in t h e  
TEAH Study dur ing  t h e  f i r s r  round of d a t a  c o l l e c t i o n  i n  t h e  Los Angeles 
area. 
important  EPA-sponsored study, '  a s m a l l  p o r t i o n  of respondenrs  i n  t h e  
f i r s t  round were  t o  be s e l e c t e d  t o  p a r t i c i p a t e  aga in .  You are among 
this randomly selected group. 

Your p a r t i c i p a t i o n  du r ing  t h i s  second phase w i l l  b e  similar t o  t h e  f i r s t  
phase.  
by t h e  chemistry team, and w i l l  be asked t o  wear t h e  same a i r  sampling 
dev ices ,  and t o  provide  vater and b r e a t h  samples ,  as before .  You w i l l  
be asked t o  provide  informat ion  f o r  on ly  one ques t ionna i r e ;  the one 
adminis te red  by t h e  chemis ts  a t  t h e  end of t h e  twenty-four hours of 
monitor ing.  You vi11 once a g a i n  r e c e i v e  t h e  f i f t e e n  d o l l a r  Incent ive.  
paymenr as an expres s ion  o f . o u r  thanks.  

- 
As was explained to  you dur ing  your  i n i t i a l  p a r t i c i p a t i o n  in t h i s  

You w i l l  be v i s i t e d  t h r e e  times (evening,  morning, and af te rnoon)  

' 

While your cont inued p a r t i c i p a t i o n  remains vo lun ta ry ,  your w i l l i n g n e s s  
to cooperaee du r ing  t h i s  second round of the s tudy  is important.  
d a t a  t h a t  ve c o l l e c t  w i l l  allow u s  t o  e x p l o r e  changes i n  p o t e n t i a l  
exposure as they  relate t o  changes In  weather  cond i t ion  over  t i m e .  We. 

. rill be i n  Los Angeles c o l l e c t i n g  d a t a  d u r i n g  the last tu0 veeks i n  
A p r i l ,  s t a r t i n g  on A p r i l  16th.  To schedule  a n  appointment for your 
p a r t i c i p a t i o n ,  please ca l l  RTI's t o l l - f r e e  number 1-800-334-8571 and a s k  
t o  speak t o  m e ;  I w i l l  schedule  your appointments  and answer any q u e s t i o n s  
you may have. 
c s l l  m e  a t  t h e  number shown above so t h a t  you vi11 no t  be contac ted  on 
f u r t h e r  occas ions .  

The 

I f  f o r  some reason  you a r e  unable  t o  p a r t i c i p a t e ,  p l ease  

Once aga in ,  thanks for your cont inued coopera t ion ,  and I l ook  f o r w a r d - t o  
speaking  t o  you dur ing  t h e  next  f e u  days. 

S i n c e r e l y ,  

' 

Harvey S. t e l o n  
Study F i e l d  D i r e c t o r  

HS2:sbf 

F igure  8.  L e t t e r  s e n t  to first season respondents.  
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sampling scheduled t o  be done immediately a f t e r  a c t i v i t i e s  were completed i n  

Los Angeles. 

Segment m a t e r i a l s  f o r  t h e  ten Contra Costa sounty Segments were provided 

t o  survey research  s t a f f  by t h e  sampling s t a t i s t i c i a n s .  T h i s  mater ia l  was s e n t  

t o  the  C a l i f o r n i a  a r e a  F i e l d  Supervisor who t r a v e l e d  t o  Contra Costa t o  super- 

v i s e  the  count and l ist  process .  During t h e  same week, he interviewed and 

h i r e d  t h e  in te rv iewing  s t a f f  t o  be used i n  t h e  screening  and main phases of 

t h e  study. Count and P i s t  mater ia l  were re turned  t o  survey research  personnel ,  

reviewed and provided t o  t h e  s t a t i s t i c i a n s .  After t h e  screening sample was 

c rea t ed ,  and l a b e l s  were generated,  the m a t e r i a l  was re turned  t o  survey research  

s t a f f  f o r  use in t h e  f i e l d .  

During t h e  l a s t  week i n  Harch, t h e  f i v e  f i e l d  i n t e r v i e w e r s  r e t a i n e d  i n  

Contra Costa,,..wete t r a i n e d  by t h e  survey f i e l d  d i r e c t o r ,  who a l s o  supervised 

p r e s s  conference he ld  t o  co inc ide  wi th  t h e ' i n i t i a t i o n  of t h e  screening phase.  

. -. - t h e i r  i n i t i a l  e f f o r t s .  While i n  C a l i f o r n i a , '  he a l s o  p a r t i c i p a t e d  i n  t h e  l o c a l  
. - . . . .  - .. . . . . . .  

. 

._.. 
. . .  - 

During t h e  . ' f i r s t  two weeks of  April, t h e  five f i e l d  in te rv iewers  completed 
. . . . . .  -. . . . . .  - -_ 

-...- . t h e  _ _ .  - ho$s-ehold.r-screeni,ng . .  ' in-..-th_e,.-lO.Isegments s e l e c t e d  . ~ :in Contra Costa Cqunty. 
Figure 9 d i s p l a y s  progress  by report ing 'per iod ' ,  and the f i n a l  s t a t u s .  A f i n a l  

, response r a t e  o f  89.5% was obtained,  c a l c u l a t e d  by d i v i d i n g  t h e  number o f  

completed screeners  ( 5 0 2 ) .  by t h e  number e l i g i b l e  f o r  sc reening  (561). 
. . _ =  .- 

After- the"screening  was complete, ' a l l  forms were shipped .to 'RTI and t h e  

d a t a  receipt 'and p r e p a r a t i o n  process  begun. 

were logged-in,  and .hatched. Doc-mentation of a l l  p rocesses  .undertpken was 

begun. A l l  survey d a t a  c o l l e c t e d  were reconci led  a g a i n s t  expec ta t ions  and 

were ed i t ed .  .These e d i t e d  da,ta were sen t  t o  t h e  s t a t i s t i c i a n s  f o r  review and 

then' s e n t  f o r  d a t a  e n t r y .  

sample, and a l l  sample 'drops ,  were completed by survey research  s t a f f  with no 

abnorma1itie.s noted. .... 

.-..__-. . . - - . - - .. . . ,  - ... 
A l l  segment m a t e r i a l s  and s c r e e n e r s  

I .  

. . . . . .  ....... 
A l l  v a l i d a t i o n s ,  comprising .both t h e  designated 

. . . . . . . . . .  ._ . - . - . . .  

A c t i v i t i e s  f o r  Contra Costa County dur ing  May c o n s i s t e d  o f  rece iv ing  t h e  

sample m a t e r i a l  from CSS, prepar ing  and mail ing t h e  l e a d  l e t t e r ,  and prepar ing  

the  f i e l d  assignments and o t h e r  t r a i n i n g  m a t e r i a l .  The f i v e  in te rv iewers  used 

dur ing  t h e  s c r e e n i n g  process  were recontacted and f o u r  were a v a i l a b l e  t o  

p a r t i c i p a t e . ' i n  t h e  next  phase.  One of  t h e  f o u r  l a t e r  became unavai lable .  

Plans were made f o r  a t r a , i n i n g  s e s s i o n  on June 4 i n  Concord, CA. 

. . . . . . .  
. . . . . . . . . . . .  . . . .  
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. Fie1.d da t a  c o l l e c t i o n  a c t i v i t i e s  i n  Contra Costa County began on Monday, 

June 4, 1984, immediately a f t e r  completion of a c t i v i t i e s  i n  Los Angeles County. 

One hundred and twenty-one cases  were divided among t h e  in te rv iewers  and were 

worked during t h e  next  t h r e e  weeks. A l l  in terviewing and appointment c r e a t i o n  

was completed by June 23, wi th  f i n a l  appointments scheduled f o r  t h e  24th.  For 
t h e  82 respondents in te rv iewed who had scheduled appointments, 71 complete 

sets  of  da t a  were obta ined .  Eleven appointments became f i e l d  r e f u s a l s  o r  

broken'appointments which were unable t o  be rescheduled. 

Questionnaires and o t h e r  d a t a  c o l l e c t i o n  forms were re turned  t o  survey 

research  s t a f f  by t h e  a n a l y t i c a l  cbemistry s t a f f  who executed t h e  environmental 
._. and b i o l o g i c a l  sampling*-..---..---.-..-- . - ._. _ -  . . - .  - -  

Bas'ed on t h e  documents re turned  from t h e  f i e l d  and t h e  in te r im s t a t u s  
. .  -. ... 

. .  .- - .--code- . reports  taken  ... from. t h e  interviewer. ,  a -final . i n t e rv i ew s t a tus ' .  code was . .  

assigned t o  each  case  f i e l d e d ,  . For. each case coded as a completed in te rv iew,  

a . f i n a 1 - m o n i t o r i n g  s t a t u s  code w a s  ass igned t o  i n d i c a t e  completed d a t a  c o l l e c -  
- .  

' .  

.. . . . . . . . .  - ......... 
.. . .  - _ _ _  . .. - . . t ion and broken*appointments o r  f i e l d  r e f u s a l s .  

,_. . . . .  -. . . . .  - . - 
. . .  . -. - . - Y  .-Y -':.hll''batches 'o f .  d a t a  ,- having been scan-edited dur ing  t h e  batching process  , - .  . __ _ - .  - _ .  . . .  

. -  
' were-submitted f o r  t h e  f i n a l  e d i t  and code s t e p s .  A l l  batches were 'processed 

using t h e  e d i t  i n s t r u c t i o n s  p,reviously '-compiled and t h e  code l is ts  developed 

during e a r l i e r  rounds of TEAM a c t i v i t i e s .  N e w  codes were appended to t h e  

previous- ' l is t  .-.-The- codes and ' e d i t  s p e c i f i c a t i o n s  w i l l  b e  provided t o  t h e  
s t a t  PS t i ca 1 a n a l y s  t.s-a s "  'needed 4- ' . 

.- . - -  .-.. . . . . . .  . . -- . -. . -  -_. .... - . 
- ,  

. The coatpieted ba t ches .  of .Exposure/Act ivi ty  Screeners. .were taken t o  da t a  
.. - 

e n t r y  a f t e r  a l l . b a t c h e s  had been processed.  

. . . . .  .-.- . for  t h e  keying , - s t a f f , .  and p r o s e s s i n g  begun. __Eleven ba tches ,  conta in ing  240 

cases  were keyed, and 100% key-ver i f ied  without major problems. The Study 

Ques t ionnai res  ' were submit ted next  and were processed i n  t h e '  same manner. 

Nine batches contained i87 -cases; The d i f f e r e n c e  between t h e  number of cases  

is due t o  t h e  r e p e a t  v i s i t s  i n  Los Angeles which generated Exposure/Activity 

Screeners:but  no q u e s t i o n n a i r e s .  

A b r i e f  t r a i n i n g  s e s s i o n  was held 

. . . . .  - .. - - I. ._ - .  

One case  i n  Contra Costa y i e l d e d  a n  Exposure/ 

. A c t i v i t y  Screener  by no Study Ques t ionnai re  e'* 

A f t e r  a l l  data, '  was. e n t e r e d ,  t h e  t a p e s  were prepared for a n a l y s i s ,  and 
. .  

. .  
. .  then  hard copy da ta  p l a c e d  i n  s t o r a g e .  . - ' .  

. - . . . . . .  ._ . . . . . . . . . .  . - . . . . . .  .. 
. . . . .  .._ . . .  - . . . .  - .  - . . .  
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SECTION 6 

CHEMICAL SAMPLING AND ANALYSIS 
-- - -  - 

GENERAL COMMENTS 

Personal  a i r ,  . f i x e d - s i t e  a i r ,  d r ink ing  water .and  b r e a t h  samp,les were 

c o l l e c t e d  during three .  sampling efforts i n  C a l i f o r n i a  a s  p a r t  of t h e  Phase 111 
... ..... Tota l  Exposure Methodology Study (TEM) ... This phase . involved  two sampling 

trips to the Los Angeles coun ty -a rea  and a s i n g l e  t r i p  t o  t h e  Contra Costa 
_. _ .  . _  . . - - .  

. .  -. countyu(San Franc isco  Bay.) -area.....Table 31 l i s t  t h e  samples c o l l e c t e d  from .each 

p a r t i c i p a n t .  The t a r g e t  compounds s e l e c t e d  f o r  each  sample type a r e  shown i n  
-Table  32; .P.reliminar.y water samples were c o l l e c t e d  from f i v e  Ca l i fo rn ia  water  

. . . . . . . .  --. . -sources (Table-33) and analyzed ' t o  assist in t h e  s e l e c t i o n ' o f  water  t a r g e t s .  
Fixed- 

site. air. samples--were c o l l e c t e d  from each Primary Sampling Unit  '(PSU)', g e n e r a l l y  

on t h e  p rope r ty  of  a s tudy  p a r t i c i p a n t .  

equal t o  10% of t h e  f i e l d  samples of t h a t  sample type, were cxposed ' in  the 
f i e l d .  . . 'S imi la r ly , . '  d u p l i c a t e  samples,-  equa l  t o  10% -of . - the  t o t a l  number of  

sanr$les,-'we?e coffected"-foi; Tach..matr-ix. 

........ 

. . -.Th&'.results of :these analyses;  a r e  d iscussed  .under "Mater. Vola t i les" .  . - --.---.. ... -.-...-. . . . . . . . . . .  . -  _ _ _ _ _ . _  .~ - .- 

F i e l d  c o n t r o l  and f i e l d  b l ank , samples ,  

. . . . . . .  -- . _- . . . . . .  - .. . . .  -_._. --__ 
hrior - to-  a c t u a l ' - f i e l d  work, a schedule  

- f o r  c o l l e c t i n g ,  . -  - exposing,  prepar ing ,  and sh ipping  of f i e l d ,  blank and c o n t r o l ,  

and d u p l i c a t e  samples. was prepared.  

in Appendix I.-. This-schedule  was s t r i c t l y  . _  adhered t o  dur ing  f i e l d  chemical 

sampling. 

111, Standard Operat ing .Procedures .(SO&) were d r a f t e d  and. s u b j e c t e d  t o -  a 
r igorous  .review process . .  These documents, de r ived  from t h e  ex tens ive  exper ience  

i n  sampling and a n a l y s i s  gained dur ing  'previous phases  of t h e  TEAM s tudy ,  a r e  

presented  as a ' s e p a r a t e  volume (Vol. I V )  t o  t h i s  r e p o r t .  I n  summary, .it was 

t h e  . i n t e n t  of: the .  SOPS ' t o .  provide r i g i d  and uniform g u i d e l i n e s  f o r  t h e  c o l l e c t i o n  

and ana1ys.i.s of a l l  samples c o l l e c t e d .  

of t h e  procedures  was requi red  of each member of  t he  ana ' l y t i ca l  sampling s t a f f  

An example of t h i s  schedule  is presented  

c 

0 ' P r i o r  t o  a n y . p r o j e c t  a c t i v i t i e s  r e l a t i n g  t o  sample c o l l e c t i o n  in Phase 
. . . . . . . .  . .  . 

Thorough f a m i l i a r i t y  wi th  all d e t a i l s  

.. . .-- . . . . . . .  _-._ . . .  
. . . . . . . .  .- - . . . . . .  

. . . . . . . . . . . . . .  . . . .  . .  . .  
- .  
._ 
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TABLE 31. SAMPLES COLLECTED FROM EACH PARTICIPANT 

Sample Type - - Number Collected/Participant 

Personal Air 2 

Water . 

Breath 

2 

. -- ._- . . . . , .. .. -. 

. .. 
- -  

.. - - . . .  ~ 

. . . . _. . . ... . .  
-. .. 

. .. . - . . . - . - 
.-. . 

. . .  

. ..-. . - . . . 

- .  
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TABLE 32. TARGET COMPOUNDS SELECTED FOR MONITORING IN 
ENVIRONMENTAL HEDIA .. 

Matrixt 

- . - _  

Hatrix: 

. 

Hatrix: 

Personal and Fixed-Site Air 

Chloroform 
l,l,l-Trichloroethane 

Carbon tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
n-Decane 
Eo de cane 

1,1,1,2-Tetrachloroethane 
a-Pinene 

. Benzene 

~ ._ 
..  1 ,+Dioxane 

Chlorobenzene 
Styrene 
o,tn,pDichlorobenzenes 
Ethyl benzene 
o,g,E-Xylenes 
1,2-Dibromoethane 
Unde cane 
n-Octane 
1,2-Dichloroethane - 
l,l,Z,Z-Tetrachloroethane 

- 

- 

-. 
. ~ .  - - . .- -- - 

. .  Drinking Water 

Chloroform 
Trichloroethylene 
Dibromochloromethane , . . .-; _ _ _ _  , _  , 

: Chlorobenzene 

Brea th ' 
. ~. 

Bromodichloromethane 
Dibromochloromethane 
Chlo rof o m  
l,l,l-Trichloroethane . 
Benzene _.  
Carbon ietrachloride 
Tetrachloroethylene 
E-Decane . 

Dodecane 
1,4-Dioxane 
1,1,1,2-Tetrachloroethane 

- . . . -. - . . . - .  . .  . 

_ _  Bromoform 

l,1,1-Trichloroethane 
Bromodichloromethane 
Tetrachloroethylene 
Bromoform 

Chlorobenzene 
Styrene 
o,m,E-Dichlorobenzene 
Ethylbenzene. 
o,m,~-Xylenes 
Trichloroethylene 
1,Z-Dibromoethane 
n-Octane 
Gndecane 
1,2-Dichloroethane , 

1,1,2,2-Tetrachloroethane 
a-Pinene - 

. _  
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TABLE 33. PRETkIP WATER SAMPLES . 

Torrange Municipal Water Dependent 

Source: Groundwater 

California Water Service Co. 
. .  . .  

Source : Groundwater . 

' Los Angeles City Water Works D i s t r i c t  

Source: M.W.D. (Metropolitan Water D i s t r i c t )  - surface .. - 
. Domiaquez Water Co. 

Source: Groundwater 

Antioch Water Treatment Plant . 

_._..___. - ..- ....... . . . .  -- . 

. .  ... . . . . .  

. .  
- . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . .  
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prior to departure to the field. 
practices were made.to assess adherence-to the procedures. In rare.and isolated 

Quality assurance audits of the sampling 

cases, .revisions to the procedures were required. These revisions.were made 
only after formal documentation of the rationale f o r  the change and technical I 

and administrative approvals had been granted. The following brief descriptions ' 

of collection and analysis are distillations of the actual SOPS. 
A schedule of events, and approximate times, is shown in Table 3 4 .  

Actual sampling times were scheduled, in as much as was possible, to minimize 

burden on the participant. Under this regimen, an analytical sampling team 
(consisting of two chemists) was able to initiate sampling on three participants 
per day. 
simultaneously were able to sample an average of 5 respondents per day. A s  in 
.previous phases of this study, the sampling teams were supervised by a Site 

Administrator. 

During Phase I11 of the TEAM study, two sampling teams operating 

- -. . _  . 

A center of operations was set up at each of the sampling sites. This 
. .  

. .  
. -generally consisted o f  ,a conference-type room. with additional work tables. All . . . . . . . . . . . .  . .  . .  .-.- . . . . . . . .  

. .  .......... sampling equipment, .with the exception of' the -spirometers , were contained in 
. -- . .  - . -.-.- - . . . .  -.- ....... - . . .  - - .  

'this room. Furthermore, all sampling preparation activities and sampling media 

..... .- . 

. . .  

storage (5 .g.  Tenax cartridges) were conducted in this room. 
Water, air and breath samples were inventoried and shipped from the field 

site by express air carrier to the analytical laboratory at regular intervals 

(generally weekly) where they were again inventoried, examined for contamination 

and breakage and stored at either -2OOC (air and breath) or 4 O C  (water) awaiting 
analysis. Selected samples were shipped to independent (QA) laboratories for 
analysis. Personal air, fixed-site air, and breath QA samples were analyzed by 

PEDCo Environmental, Inc., Cincinnati, OH. Water QA samples were analyzed by 

the Un'iversity of Miami, Division of Chemical Epidemiology. 
Air Valatiles 

* 

Volatile organic compounds were collected by pulling air through a 6.0 X 

1.3 cm i.d. bed of Tenax GC contained in a glass tube using a constant flow 
pump (DuPont Model P125A). 

mely rigorous procedure (described in detail in the SOP) to ensure minimal 
background from the sampling device. Pump flows were adjusted to provide for  

sampling approximately 20 liters of air over the anticipated sample collection 

Preparation of these cartridges followed an extre- 
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. . .  TABLE 34. SCHEDULE FOR COLLECTING STUDY SAMPLES 

- Day Time . .  - Function 
~ 

1 7 - 9 P M  1) . S e t  up personal  and f i x e d - s i t e  a i r  
sampling equipment. 
Explain sampling procedures t o  p a r t i c i p a n t .  2)  

3) Col lec t  presampling ques t ionnai res .  

6 - 9 A M  1) Col l ec t  personal  and f i x e d - s i t e  a i r  samples,  
' 2) Expose second set  of  personal  and f i x e d - s i t e  

.2 

a i r  samples. 
3) Co l l ec t  water  sample. 

3 - 6 P M  1) Col l ec t  second s e t  of  personal  and f ixed-  
s i t e  a i r  samples . 

. 2 ) -  Col l ec t  second water sample. 
- -. .. . -A____ _.________ .___.__  ... - .  3)- .. Administer exposure quest ionnaire . .  . . . . . .  - 

4) Col l ec t  b r e a t h  sample. 
. .  - 5). Present  i ncen t ive .  

. .  . . . . . . . . . . . . . .  -. .. 

. . . . . .  ... . . .  . - -  . . , .  -. - :.- :.? - _ .  I .  _ .  .... ......... 
+ .  

........... - . . .  . .  .- ...... 

. . _. 

. .-.. . 
. . _ .  

. -.. . . . . . . . .  .~ . . . . . .  _. . . .  . .  - . .  - 

. -  . . . .  . .  . . . .  
. . .  

- . .  -.. . .-. -.. . .  

. . . . . .  . . _. . .  . .  . . . . . . . .  . . . . . . . . . . .  .. -.. 
-. - - - .  ~ . -  - _  . . . . . .  

. .  . . . . .  

. . . . . .  . .  - - 

. . . . . . .  
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per iod .  
t h e  Tenax c a r t r i d g e  t o  remove p a r t i c u l a t e s  from the  sampled a i r .  

a i r  sampling, the pump and c a r t r i d g e  were c a r r i e d  by the  p a r t i c i p a n t  w i th  t h e  

i n l e t  of the  sample c a r t r i d g e  loca ted  in t h e  s u b j e c t ' s  b rea th ing  zone. 

sampling v e s t  was designed t o . p r o v i d e  f o r  t h i s  l o c a t i o n  and t o  minimize p a r t i -  

c ipan t  inconvenience dur ing  sampling. For f i x e d - s i t e  a i r  sampling, t h e  pump 

and c a r t r i d g e  were p laced  i n s i d e  a metal  box f o r  p r o t e c t i o n ,  with only  t h e  

Glass f i b e r  f i l t e r s  (Gelman, 25 mm) were a t tached  t o  t h e  i n l e t  end o f  
For pe r sona l  

, - _  ... . _. 

A 

i n l e t  end, of t h e  sample c a r t r i d g e  pro t ruding .  

i n  a he l ium- i so la t ion  environment a t  a l l  times, except  during a c t u a l  sample 

c o l l e c t i o n .  

Tenax GC c a r t r i d g e s  were s t o r e d  

Accuracy and p r e c i s i o n  of the  method were eva' luated by ana lyz ing  f i e l d  and 

l abora to ry  c o n t r o l  samples. Controls  were Tenax c a r t r i d g e s  f o r t i f i e d  with 

.... approximately 200 -ng.of. each 'ka rge t .  compound, p r i o r  t o  sampling. Some c o n t r o l  . . 
. .  

c a r t r i d g e s  were s t o r e d  in t h e  l abora to ry  (lab c o n t r o l s ) ,  o t h e r s  were t r anspor t ed  

t o  the  .f ield. .sampling s i t e ' a n d  t r e a t e d  as f i e l d  samples ( f i e l d  c o n t r o l s ) .  

Blank and c o n t r o l  c a r t r i d g e s  were exposed with'  f i e l d  samples a t  a frequency 

equal  t o  10% of t h e  f i e l d  samples t r a n s p o r t i n g  unopened i n t o  t h e  p a r t i c i p a n t s  

house a long  wi th  t h e  sample c a r t r i d g e s  and then  r e tu rn ing  t o  sea l ed  s to rage .  

Exposed Tenax GC c a r t r i d g e s  were analyzed by thermal desorp t ion  - i n j e c t i o n  

c a p i l l a r y  gas chromatography/mass spectrometry.  

w e r e ' t h e & l l y  'desorbed 'from ' t h e  Tenax' GC a t  26OOC with a nominal helium flow 

and i n t o  a l i q c i d  -nitYogc%-coole3 n i c k e l - c a p i l l a r y  t rap ' .  (1-3). . The condensed 

vapors,-were then  in t roduced  . . .  . . . . .  i n t o  a high r e s o l u t i o n  . f u s e d , s i l i c a  c a p i l l a r y  

chromatography columo by b a l i s t i c  hea t ing  o f  t h e  n i c k e l  t r a p  t o  2 5 0 O C  (2,4). 
Sample c o n s t i t u e n t s  were cha rac t e r i zed  and q u a n t i t a t e d  by e l e c t r o n  impact mass 

spectrometry by measuring t h e  i n t e n s i t y  of t h e  ex t r ac t ed  ion  c u r r e n t  p r o f i l e  

- -- - - . - -  ............. ........... . . . . . . . .  

~. -. . . . . . . . . . . . . . . . . . .  __I 

. .  

In b r i e f ,  v o l a t i l e  organics  
. > . . _ _ 1 _  

. . .  . . . . .  - . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  _-_ - .. 

. . . .  

. .  . .  . . . . . . . . . . . . . . . . .  . .  
(2,5,6). 

- .  . 
' . During 'Phases ' l  and 11' o'f t h i s  study;. the'method of r e l a t i v e  molar response 

(RMR) vas used t o  q u a n t i t a t e  compounds of i n t e r e s t  found on sample c a r t r i d g e s .  

'In Phase 111, an a l t e r n a t e  approach ( d e t a i l e d  in t h e  Phase 111 Work P lan )  was 

used. This .procedure  involved the  use of r e l a t i v e  response f a c t o r s  (RRF). 
t h e  s t a r t  of each  day of a n a l y s i s ,  an RRF c a r t r i d g e  was analyzed,  which contained 

known amounts of, a l l  of  t h e  ana ly t e s  (p lus  t h e  q u a n t i t a t i o n  s t anda rds ,  

A t  
. . .  

..... ..... , . . . . . . . . . . .  
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perfluorobenzene and pe r f luo ro to luene )  loaded v ia  a permeation system. Where 

permeation tubes  were not  a v a i l a b l e  the  f l a s h  evaporatiotr:.loading process  was 

used. 

The method of c a l c u l a t i n g  m s  was a s  follows: 

. -  
where: 

-. . - ...... - . a n a l . =  ana ly t e  

A = system response ( i n t e g r a t e d  peak a r e a )  
g = number of grams o f  a n a l y t e  p r e s e n t  

. .  s t d  = s tandard  

.... . . . . . . . . . .  The v a l u e  - .  of .--_. t h e  . . . . . . . . .  RR€ was determine4 from a t , l e a s t  f ive. , independent - .  analy-  

ses dur ing  a n a l y s i s  of samples (1). 

per c a r t r i d g e  was then c a l c u l a t e d  from: 

Sample mass (ganal) of v o l a t i l e  o rgan ic s  
. . . .  . . . . . .  

. - .  

. _. . . . . .  
RRF 

.- . .  s t a  ....... .ana 11s t d . . . . . . .  - .. 

Since  t h e  volume o f  a i r  c o l l e c t e d  f o r  a g iven  sample was a c c u r a t e l y  known 

a n d . t h e  q u a n t i t y  of subs tance  pe r  c a r t r i d g e  was determined, t h e  l e v e l  i n  * 

.-- - -  ..- - -... . . . . . . . . . . . . .  
.. . . .  . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . .  . . .  - .  

, .  . ambient a i r  could-.-be c a l c u l a t e d  from: - .. 

. - .: -.-3.---. (Pganal-Pgbkg )loo0 L9m5 . . .  

(3)  pgrm 5 
m3 X. volume sampled (L) x r e c  

. . -  . . . . . . . . .  
where: ret.= the. recovery f a c t o r  .obtained from a n a l y s i s  o f  f i e l d  

c o n t r o l  samples. . ' 

......... .__ -_ . . .  .- . - ._ -. . .  ._ - - . . .  ...... -- . . . .  . 

Contro l  .and RRF c a r t r i d g e s  were prepared  us ing  'permeation and f l a s h  
I 

e v a p o r a t i o n '  t echniques  ' t o  encompass a l l  t a r g e t  comporinds Permeation tubes  

were r e g u l a r l y  c a l i b r a t e d  t o  i n s u r e  a c c u r a t e  loading. . C a l i b r a t i o n  r e s u l t s .  f o r  

Phase I I I ' a r e  shown i n  Table 35. . 

during t h e  p e r i o d s  of use  never exceeded 10% and were g e n e r a l l y  l e s s  t han  5%,  

i n d i c a t i n g  a ' h i g h  degree of tube s t a b i l i t y .  

The percent '  r e l a t i v e  s t anda rd  dev ia t ions  

.~ 
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Water V o l a t i l e s  

Water samples were c o l l e c t e d  i n  t h e  morning and i n  t h e  evening from t h e  

k i tchen  t a p  (o r  al’ternate primary d r i n k i n g  water source)  i n  each respondent’s  

home. 

Sampies were c o l l e c t e d  without headspace i n  64 mI, amber g l a s s  b o t t l e s  wi th  

The t a p  was  turned on and allowed t o  run for 20 seconds p r i o r  t o  sampling. 

sodium t h i o s u l f a t e  added t o  quench r e s i d u a l  c h l o r i n e ,  i f  p r e s e n t .  The b o t t l e s  

were quick ly  s e a l e d ,  cooled i n  i ce  and r e f r i g e r a t e d  u n t i l  a n a l y s i s .  

D e t a i l s  of t h e  a n a l y t i c a l  procedure a r e  presented i n  t h e  p r o j e c t  Work 

Plan.  

and t h e  v o l a t i l e  organic  compounds p a r t i t i o n e d  from t h e  aqueous phase w i t h  

helium and swept onto a Tenax GC t r a p .  

desorbed from t h e  t r a p ,  t ranspor ted  t o  t h e  chromatography column (1.8 m X 2 mm 

i . d .  g l a s s  column packed with 1% SP-1006 on Carbopack B) wi th  c a r r i e r  gas and 

I n  b r i e f ,  a 5 mT, water sample was introduced’  i n t o  t h e  purging appara tus  

The t rapped compounds were thermal ly  

s e p a r a t e d  under temperature programmed c o n d i t i o n s -  These condi t ions  success-  

f u l l y  separa ted  a l l  ana ly tes .  

e l e c t r o l y t i c  conduct iv i ty  d e t e c t o r  (HECD) and a flame i o n i z a t i o n  d e t e c t o r  

(FID). T h i s  extraction/concentration procedure enhances t h e  s e n s i t i v i t y  over  

d i r e c t  i n j e c t i o n  by a f a c t o r  of approximately 1000. A l l  c a l i b r a t i o n  d a t a  was 

processed us ing  a polynomial r e g r e s s i o n  approach due t o  s l i g h t  n o n - l i n e a r i t y  of 

t h e  c a l i b r a t i o n .  

The column e f f l u e n t  was s p l i t  between a H a l l  

The a n a l y s i s  of cont ro l  samples was conducted t o  o b t a i n  recovery f a c t o r s  

f o r  each a n a l y t e .  Each t a r g e t  compound was f o r t i f i e d  i n t o  pre-purged, d i s t i l l e d -  

de ionized  water  ( 2 5  mL). A p o r t i o n  of t h e  c o n t r o l  samples were s t o r e d  a t  4 O C  

a t  RTI dur ing  t h e  f i e l d  sampling a c t i v i t i e s  ( l a b  c o n t r o l s ) ,  and a p o r t i o n  was 

t r a n s p o r t e d  t o  t h e  f i e l d  sampling s i t e  and exposed according t o  t h e  Sample 

C o l l e c t i o n  Schedule. L i m i t s  of d e t e c t i o n  for water  samples a r e  presented  i n  

T a b l e  36. 

Brea th  V o l a t i l e s  

Breath samples were c o l l e c t e d  from each p a r t i c i p a n t  us ing  t h e  procedure 

and appara tus  presented i n  t h e  SOP f o r  t h i s  func t ion .  Tedlar  bags used i n  t h i s  

o p e r a t i o n ,  bo th  inha le  and exhale ,  were “r insed”  once and . then  s t o r e d  ( f u l l )  

w i t h  helium u n t i l  needed f o r  sample c o l l e c t i o n ,  S i m i l a r l y ,  Teflon sp i rometer  

mouthpieces were s t o r e d  i n  methanol when n o t  i n  use. Immediately p r i o r  t o  

c o l l e c t i o n  of a brea th  sample, t h e  helium was expel led  f r o m  t h e  bag and t h e  
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TABLE 36.  LIMITS OF DETECTION FOR VOLATILE ORGANICS IN  WATER^ 

Sampling Site - Season 
cc LA- 1 LA-2 

1.5 1.5 Chlorof o MI 1.5 

0.1 0.05 0.05 l,l,l-Trichloroethane 

Carbon tetrachloride 

Trichloroethylene . .  0.1’ 0.05 . 0.05 

Bromodichlorome thane ; 0.3 0.05 0.05 

Dibromochloromethane 

Tetrachloroethylene .O.OS _ _ _ .  . ._ . 0.05 0.05 

Chlorobenzene . 0.2 -0.05 0.05 

0.2 0.3 0 . 3  

0.6 0 . 3  0 . 3  Bromoform 
a Expressed in pg/L. 

/ 
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mouthpiece was removed from 

s u b j e c t  exc lus ive ly  i n h a l e s  

through a valved mouthpiece 

. .  . -. - . 
t h e  a l coho l .  In t h i s  c o l l e c t i o n  procedure,  t h e  _. 

humidified u l t r a p u r e  a i r  and'--subsequently exhales  

o f  a spirometer  i n t o  a 40 L Tedlar  bag. The b r e a t h  

sample is then pumped through two p a r a l l e l  Tenax c a r t r i d g e s  t o  adsorb and 

concentrate  t h e  organic  cmpounds f o r  l a t e r  a n a l y s i s .  The d i s t r i b u t i o n  o f  flows 

through t h e s e  two c a r t r i d g e s  was e s t a b l i s h e d  . .  so as t o  provide  a 20 L sample on 

one o f  t h e  c a r t r i d g e s .  These c a r t r i d g e s  were analyzed i d e n t i c a l l y  t o  those  

containing a i r  samples. 

Computer Software.  f o r  Data Reduction-- 

. .  

The computer programs descr ibed i n  Volume I1 o f  t h i s  r e p o r t  were employed 

S l i g h t  sof tware modif icat ions w e r e  requi red  t o  'change t h e  for da ta  reduct ion.  

t a r g e t  compounds . - 
PRELIMINARY-STUDIES 
C a l i f o r n i a  Pr'escreening Study 

Fixed-Si te  Ambient A i r  Monitoring--. 

- a  

. . .. . .- 

- A survey was made of t h e  Los Angeles and Contra Costa county areas  to 

c o l l e c t  ambient a i r  samples: These samples were analyzed f o r  s i t e - s p e c i f i c -  

p o l l u t a n t s .  

f i x e d - s i t e s  in two a r e a s  i n  Los Angeles county (Torrance; Carson/Dominquet) and 

two a r e a s  i n  Contra Costa county (Richmond; Antitoch/Pittsburg/Clydt). Se'veral 

sites wi th in  each of t h e s e  a r e a s  were i d e n t i f i e d  a s  p o t e n t i a l  point source.  

Three daytime'  sampling peri&ds were 'employed t o  minimize t h e  e f f e c t  of sudden 

changes i n  wind d i r e c t i o n .  

t h e  downwind monitors f o r  a . p e r i o d  of t h r e e  hours ( t o t a l  volume c o l l e c t e d  = 18- 
21 L @ 105-115 d / m i n ) .  

. .  . . .  . . . . .- . - . . . - . . . . . . . - 
The prescreening  s tudy  was designed t o  sample ambient a i r  a t  

Samples were c o l l e c t e d  s imultaneously a t  each of  
. - . .  

Table 37 summarizes t h e  l o c a t i o n s  of t h e  f i x e d - s i t e  daytime ambient a i r  

samples. 

a n a l y s i s .  

a p p r o p r i a t e  SOP. 
hensive,  q u a l i t a t i v e  i n t e r p r e t a t i o n .  These samples were s e l e c t e d  based on 

empir ica l  observa t ions  made dur ing  sampling. 

o l f a c t o r y  observa t ions  were considered i n  making t h e s e  s e l e c t i o n s .  

A t o t a l  of 97 i n d i v i d u a l  ambient a i r  samples were c o l l e c t e d  for 
A l l  of t h e s e  samples were analyzed by GC/MS/COHP according t o  t h e  

From t h i s  group of 97  samples, 22 were s e l e c t e d  f o r  compre- 

Meteorological  condi t ions  and 

The r e s u l t s  o f  t h e  comprehensive i n t e r p r e t a t i o n s ,  shown i n  Table 38, were 

used t o  a s s i s t  i n  s e l e c t i n g  t a r g e t  compounds f o r  t h e  Phase TI1 study.  
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TABLE 38. SELECTIED COMPOUNDS XDENTIFIP IN 
PRESCREENING AMBIENT AIR MONITORING 

Coqound '. Ad,S1,rtb A l l r S 1 . l  .*tpJ1,21 *S.SZ,Xd 42.S3.11 Al.SI,Ll U,SZ,LI U.SL,U 

Chloroform X X X X 

1.2-Dichlorocthaoa 

I .1 .I-Trfchlorwth.oa X X S x x  x x x  X 

B C t t O C  x x  x x  x x  X I  x x  x x .  x x  x x  
x x  X X Carbo tetracblorlde 

Rroiodi rhloroutbaao 

trlcblormthylrae 

e-Diouac . . . .. _ _  
Chlor odl b r o o a t h a w  

. .- .1,2-Dlbrortwth.oc 

t 
. .  

X I  x x  x x  x x  x x  X 

Cbloroboamae 

I.~.l.l-~OLrJchlOr~th.o. X 

Ethylbeazeoc x x  x x  x : '  x -  ' x x  x x  x x  X I  

Bramdorr 

p-Xylosc x r  r x  x x x  x x  X X X I  

Styrene x x  x x  x x x  X X x x  

p-Xylcw r x  x x  x x  . x x  x r r  x x  
1 ,  I,2,2-fatrachlorarrh.s. 

a-Piacnt 

~-Dichlorobeluew ' x - .  X 'X  - " X '  X . x  X 
2-DL cb 1 orokp icsr  

a-D.c.w X I  x x  x x  x x  x x  x x  x x  X I :  

p-Dicblorokuaoe X X .  X X 

yt ladocau , . .  ' X X -  x x  x x  x x  x x  X I  x x  x 
2-Do6tc.o. X I  x x x  , X I  x x  X I  x x  

. .  

(continued) 
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Chlorofom 

1.2-Dicblorocch~nc 

I.I,l-Tr~chloroerhanc 

Benzene 

Carbon Cecrrchloride 

BrnaodichloroocCbaae 

frtcblorocrhylcnc 

g-Dioxane 

Cb lo rod ibr DOOOC t baac 

. . . . . . .. 
. - . - .  

-' 1,2-Dibrkethane 

. ~-0CLaoC 
- . .  

. Tctracblorocthylcnc 

Chlorobenzene 

. I ,  1.1.2-TcLr~chloroetbane 

Lrhylbenzenc 

B r a 0  fo r m  

' E-Xylene 

Styrene 

-. o-Xylene 

1.1.2.2-Trrr~chlorocrb~nc 

o-?ineoc , 

$-Dichlorobenzeoe 

p-Dicblorobenzcnc 

2-Dec.ne 

o-Dlcblorobcnzcne 

E-Uodccarte 

E-Dodecane -' 

. .  - 

x x  

X 

.. -- 

x x  

x x  

x x  
X 

x x  

X 

x x  

- .. 
X 

. I  

X 

X 

X 

-.- . . 

- x  

X 

X 

X 

X 

X 

X 

k 

X 

X 

X 

X 

. - 1 -  

.-.- X -. .- 

x 

X 

X 

X x x  

x x  

X 

x x  

X 

x x  X 

x x  X 

x x  

x x  X 

X ' * "  
.... 

X X 

X 

x x  x x  

P 

0 

10 

22 

7 

0 

IS 

0 

0 

0 

12 

19 

1 

1 

19 

0 

17 

lo  

17 

0 

Q 

10 

3 

20 

5 

21 

11 

-. _ .  a 

bArea '1, S i t e  1, Location 2 (see Table 3 7 ) .  

Dupl icate  samples.  .-' ' -  

Single  sample. C 

'110 



.-- - . -  . 

Drinking Water Source Sampling-- 

Precleaned g l a s s  b o t t l e s  (64 mL) were shipped t o  each of t h e  loca t ions  

i d e n t i f i e d  i n  Table 33. 
cooled t o  approximately 4 O C ,  and returned t o  RTI by express a i r  c a r r i e r .  

r e t u r n ,  t h e  samples were' analyzed by purge and t r a p  GC/nS/COMT. 

Samples were c o l l e c t e d  by o n - s i t e  municipal  employees, 

Upon 

Compounds i d e n t i f i e d  a r e  shown i n  Table 39. The prominence o f  brominated 

chemicals .(even a t  levels exceedxng chloroform) was e v i d e n t .  

were added t o  t h e  t a r g e t  l i s t  f o r  q u a n t i t a t i o n  during Phase 111. 
These compounds 

Comparison of Control C a r t r i d g e  Preparat ion Procedures 

I n  a l l  previous sampling e f f o r t s ,  two c a r t r i d g e s  were loaded f o r  c o n t r o l  

samples,  s i n c e  two independent mechanisms were requi red  f o r  incorpora t ing  a l l  

o f  t h e  t a r g e t  cmpounds. These two procedures u t i l i z e d  a permeat ion system and 

a f l a s h  evaporation system. In t h e  former case ,  t h e  compounds permeate from a 

- tube  containing t h e  n e a t  m a t e r i a l  i n t o  a gas stream which subsequent ly  passes  

. -  

through a Tenax GC c a r t r i d g e .  

d i l u t e  so lu t ions  of t h e  compounds i n  methanol a r e  i n j e c t e d  i n t o  a heated chamber 

where they-are swept o n t o  the c a r t r i d g e  with a small volume of g a s .  H i s t o r i c a l l y ,  

t h e  two mechanisms had been requi red  because n o t  every t a r g e t  compound could be 

incorporated i n t o  a permeation tube ,  Since a s i n g l e  c o n t r o l  c a r t r i d g e  would 

reduce c a r t r i d g e  p r e p a r a t i o n  t ime/cost ,  a5  w e l l  a s  a n a l y s i s  e f f o r t ,  a s tudy  was 

conducted t o  a s s e s s  t h e  f e a s i b i l i t y  of  preparing a s i n g l e  c o n t r o l  c a r t r i d g e .  

I n  t h e  second approach, small q u a n t i t i e s  of 
. _ -  -- 

. .  

- - - - - -  

. Seven compounds, covering a w i d e  range of breakthrough volumes, were 

s e l e c t e d  from the  t a r g e t  l i s t  and were loaded onto c a r t r i d g e s .  Three c a r t -  

r i d g e s  were loaded w i t h  compounds from t h e  permeation system, t h r e e  were loaded 

wi th  compounds from t h e  f l a s h  evaporat ion system, and t h r e e  were loaded wi th  

compounds from both permeation and f l a s h  evaporat ion systems. To minimize 
p o t e n t i a l  problems w i t h  compound breakthrough, compounds were loaded from t h e  

f l a s h  evaporation system p r i o r  t o  those  loaded from t h e  permeat ion system. 

This  a l s o  allows f o r  removal of t h e  so lvent  s i n c e  methanol has  an extremely low 

breakthrough volume on Tenax. Approximately 600 mL of helium were used f o r  

f l a s h  system loading,  fol lowed by 300 mL f o r  permeation system loading.  

c a r t r i d g e s  were analyzed by c a p i l l a r y  GCjFID with e l e c t r o n i c a l l y  i n t e g r a t e d  

d e t e c t o r  response. 

All 
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The resul ts ,  shown i n  Table 40, i l l u s t r a t e  no observable  d i f f e r e n c e s  

between amounts determined on s e p a r a t e  permeation and f l a s h  system c a r t r i d g e s ,  

and on t h e  c a r t r i d g e s  loaded wi th  both systems. Even compounds w i t h  r e l a t i v e l y  

low breakthrough volumes (e .g .  v inyl idene  khlor ide ;  l , l , l - t r i c h l o r o e t h a n e )  were. 

unaffected by s i n g l e  c a r t r i d g e  l a b e l i n g .  Based on t h e s e  r e s u l t s ,  s i n g l e  

c o n t r o l  c a r t r i d g e s  were used on subsequent sampling t r ips  i n  C a l i f o r n i a .  

Method Detect ion L i m i t  Study 

A s tudy  was performed t o  determine method d e t e c t i o n  limits f o r  the t a r g e t  

compounds. by GC/HS/COW u s i n g  t h e  "Calculat ion o f  Data Qual i ty  I n d i c a t o r s "  

approach. 

o f  a substance t h a t  can be measured and reported wi th  99% confidence t h a t  t h e  

t r u e  va lue ,  corresponding t o  a s i n g l e  measurement, is n o t  zero.  This  s t u d y  

-was', conducted i n -  two phases 

t r a t i o n s  which should be  used t o  a c t u a l l y  detkrmine t h e  method d e t e c t i o n  

Method d e t e c t i o n  limits a r e  def ined a s  t h e  minimum concent ra t ion  

. -  

.. - .. where- t h e  f irst  phase' revealed the - . ana ly t e  concen- 

l i m i t s  i n  t h e  second phase.  . . . . .  .. . . . . . . . .  . .  -_ ... _ .  __ ._  -.---.... . . . . . . . . .  - -  -.. 
In Phase.1,  a group o f .18  c a r t r i d g e s  was loaded wi th  t h e  t a r g e t  compounds 

a t  3, 5 ,  10, and 20 times t h e  h i s t o r i c a l  LOT). 

by commercial passenger a i r l i n e  t o  Washington BC and ' . re turned.  

t h e  a n a l y s i s  of t h e s e  c a r t r i d g e s  by GC/klS/COtE revealed t h a t  t h e  most appropri-  

a t e  concentrat ion (on t h e  b a s i s  of d a t a  pre ,c is ion) .do perform t h e  a c t u a l  M)L 
study-.(Phase 2)  was five. times t h e  : instrumental  .LOD. In Phase 2 ,  a group of  

14 c a r t r i d g e s  was loaded w i t h  t a r g e t  compounds a t  approximately f ives times 

. -.:.: t h e : h i s t o r i c a l  l i m i t  -of. d e t e c t i o n  f o r  t h e  Finnigan 3300 G C / W  system. 

c a r t r i d g e s  were shipped to t h e  f i e l d  sampling s i t e  and were t r e a t e d ,  i n  a l l  

a s p e c t s  of  t h e  sampling and a n a l y s i s  schemes, 'as f i e l d  c o n t r o l s .  

.These c a r t r i d g e s  were t r a n s p o r t e d  _. . . . .  . . . . .  

. -.  The r e s u l t s  of 

. .  . . . - . - . - . ._._> .. . . . . . . . . . . . . . .  

____.____._ _ _  _____ - -  . .  _--- .. . . .  .-. . .  - .  . . .  .- . . .  . - - 

These 

Seven c a r t r i d g e s  were analyzed on each of t h e  GC/HS/COW systems. Percent  
. . . .  . . . .  . -  . . . . . . .  - 

recover ies  and percent  r e l a t i v e  s tandard  d e v i a t i o n s . w t r t  computed f o r  each 

t a r g e t  on each ' ins t rument .  
equat ion:  . . . . .  

. . . .  . .  . . - .  . - . . _-.  . . . .  -. 
Method d e t e c t i o n  l i m i t s  were c a l c u l a t e d  from t h e  

. . .  -. .-  . 
- - - -  where: S = s t a n d a r d  d e v i a t i o n  

. ._ . t = s t u d e n t ' s  t va lue  a t  t h e  99% confidence l e v e l  f o r  
6 degrees  of freedom 

.. . . . . . .  - 

- ... . . . . . . .  113 
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Table 41 i l l u s t r a t e s  t h e  MDLs f o r  t h e  two systems. Recoveries i n  excess of 

100% r e f l e c t  the fa-ct-  t h a t  s u b t r a c t i o n  o f  endogen’ous c a r t r i d g e  background 

i n t e r f e r e n c e s  was n o t  performed. In g e n e r a l ,  t h e  c a l c u l a t e d  KDL exceeded t h e  
h i s t o r i c a l  LOD by approximately a f a c t o r  of  t h r e e .  
t h i s  approach suggests t h a t  repor ted  concent ra t ions  a t  t h i s  LOD would have an 

T h i s  apparent  d i s p a r i t y ,  

From t a b u l a t e d  t -va lues ,  

. 80% confidence t h a t  t h e  t r u e  v a l u e  were above zero.  

however, .does n o t  n e c e s s a r i l y  a s c r i b e  g r e a t e r  c r e d i b i l i t y  t o  one va lue  over t h e  

o t h e r  s i n c e  p r e c i s i o n  a s s o c i a t e d  with r e p l i c a t e  determinat ions is known t o  be 

dependent upon concent ra t ion .  I n  essence,  t h e s e  data  show t h a t  t h e r e  a r e  two 

d i f f e r e n t  techniques f o r  a s s e s s i n g  a r e l i a b l e  concent ra t ion  threshold ,  each 

-. . - -_ . - - having arguable  merit. The. decisfon ‘ t o  use . the . -  LOD approach during Phase 3 was 
based e s s e n t i a l l y  on a d e s i r e  t o  preserve  c o n t i n u i t y  w i t h  Phases I and 11. 

. . .  _ .  . -  ... . . . . . . . .  - .  . .  . . . .  

F i r s t  Season 
- . -  

- . .  - - Introduct ion-- .  . . . . . .  .. . . . . .  .... . .  
. . . . . . . . .  . _ ,__ ._  - -. . . .  ..- . . .  

. . . . .  . - During’ the  per iod  February 3 through March 2.,. 1 9 8 4 ,  117 people from Los 
. .  . - .  

........ j . _ _ _  . .  -, . .  - .. . . .  . .  . Aigeies  -._ -- ‘Co&ty,;Ch par:ic.ipated_in t h e  .Total  Exposure . . .  Assessment . .  Methodology . . .  

Study. . These i n d i v i d u a l s  were r e s i d e n t s  of Torrance, Carson, Hermosa Beach, 

Redondo Beach, Manhattan Beach, Lawndale, E l  Nido, Lmita, Harbor City, Walter ia ,  

Hollywood R i v i e r a  and V i c t o r i a  Park,  CA. 

. . - . , -  - . 

Table 42 summarizes t h e  environmental 
... .- . .  . . . . . .  .... - .... . - __._  ... .-.._..- 

and b i o l o g i c a l  .sample - .  c o l l e c t i o n  . . . .  r e s u l t s .  . Hissing samples - .  were accounted . . f o r  . - - . . 
i n  a l l  cases  and were g e n e r a l l y  due t o  a c c i d e n t a l  sample c o n t a i n e r  breakage, 

. , __  - . - - - - - _. - _ _ . _ _ _ _ _ _ _ _ _ _ .  , _ _ _  . . . . .  -.____.__...- . . - . -  . . . . . . . . .  

_ -  pump.malfunction .or improper c o l l e c t i o n  by s tudy  p a r t i c i p a n t s .  A t  t h e  conclusion 

of sampling, t h e  m a j o r i t y  of t h e  sampling equipment was s t o r e d  i n  .a commercial 

. .  - .  s t o r a g e  f a c i l i t y .  f o r - u s e  dur ing  t h e -  second season. . . . .  ..- 

A i r  Volat i les--  

. . .  .. A l l  a s p e c t s  o f  the’ sample c o l l e c t i o n  procedure proceeded smoothiy. 

difficulties were encountered wi th  sampling pump flow i r r e g u l a r i t i e s ,  a s  had 

been e x p e r i e n c e d - i n  p r e v i o u s  s t u d i e s .  

f a i l u r e  was negl igible’ .  

.. No . . .  . . --..- - 

,Loss of samples due t o  a c t u a l  pump 

. .  . 
Instrumedtal  l i m i t s  .of d e t e c t i o n  were c a l c u l a t e d  f o r  each-of  t h e  mass 

. I  . . .  . .--. . . .  
spectrometers  used dur ing  t h e  a n a l y s i s .  - Representa t ive  va lues  f o r  t h e  t a r g e t  

. .  .... -- . . . .  
-.compounds a r e  l i-kted .i-n Table  43. 

. . . .  .. - -  . . . . .  ... . . . .  
~ . .  _ .  

-. - __  .. _ _  . . .  - . - ...  . 
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TABLE 4 3 .  REPRESENTATIVE INSTRUMENTAL LIMITS OF DETECTION FOR 
MASS SPECTRAL (4E4ALYSISa 

Sampling Site-Season 

LA- 1 LA- 2 cc 

Chloroform 

I,, 2-Dichloroethane 
. . . . . . .  

1 

1 

1 

1 

' 1 l., 1-Trichloroethane 1 1 1 
Benzene 
Carbon tetrachloride 
Bromodichloromethane 

. . .  -. ...... .- 

I 
1 

1 

Trichloroethylene 
E-Dioxane . 
Chlorodibromomet hade 

. . . .  . . . . . .  - . .  - 
. 1  
" 1  

... -... 

. '  1 

1 1 

1 

1 

. . _ -  
1 

- 1  

1 

1 
1- 
1 .-. . 

'1 

1 . '  

- -  . -. . . .  . . . . . . . .  
1 :  - . . - .  . .  ... . . . . .  . .  

. .  
- . .'n-Octane . . - -  

. .  _- 
.... 

. Tetrachloroethylene .. ' 1' -: -----.. ~ _. 
3 ' .  . 
1 

1 

1 

Chlorobenzene 1 1 .  1 
1,1,1,2-Tetrachloroethane 4 . ' 1 '  1 1 

. . Ethylbenzene . . .  - .. , . - . . . . . .  1 . -  .: 1' ' . . 1  

-Xy 1 ene 1 1 1 
Styrene- - 1 1 1 

. . . . . .  . . . . . . . .  1 . . . .  - . . .  1 . - -  . _ _ . _  . ^ _  
. - - - - - __ . - _. -BroW!o~. . ... .-.-. . :-.-. . . .  . . . . . . .  ...-A 1 -- 

...... . - -. - 

- o-Xylene 
1 ; 1 y-2 i2:Tet rakkiloroe thane-: 

1 
.- . . 

1 
1 

1 
... . . . .  

.1 

1 

u-Pinene . . -_ 1 2 ' . *  2 ' 

. . . .  . . .  1 - . . - : - - -  . 1  . .  - - _ _  -- . _. m-Di chlorobenzene -- -_ 
. .  - 

' 2-Dichlorobe.nzene 1 ' .  ' I 
- n -De cane 1 4 4 
- o-Dichlorobenzene 1 .  1 1 

. - n-Dodecane . 1. 5 .5 

. .1 . . .  
' . . , .. - n-Undecane . .  1 -  4 

. .  . . . . . . . . . .  . . .  

a Calculated for the Finnigan 3300 (ng/cartridge) . 
. . . . . . . . . . . . . . . . . . .  -- . . .  . . . . . . . . . . . .  

. . . . . . . . .  . - . . . . . .  
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Water V o l a t i l e s - - '  

Water sample c o l l e c t i o n  was simple,  rap id  and f r e e  of no tab le  problems. 

Breath Vo la t i l e s - -  

No problems accured dur ing  c o l l e c t i o n  of brea th  samples.  
Second Season . .  

In t roduct ion- -  - .' . -  .- 
. . .  - .  -. 

- -  The . .  second season Los h i e l e s  'county s tudy w a s  conducted. on 52 p a r t i c i p a n t s  

du r ing  t h e  per iod  May 21 through June 2 ,  1984.  The sample c o l l e c t i o n  r e s u l t s  

a r e  summarized in-:Table . 4 4 . - .  P a r t i c i p a n t s  i n  t h i s  'second season s t u d y  had a l l  

p a r t i c i p a t e d  i n  t h e  f i rs t  season s tudy and consequently 'were f a m i l i a r  w i t h  t h e  

sample c o l l e c t i o n  procedure.  

. . A i r  Volatiles--.-.-----.--..-- _ _ _ _ _ _  . __ ._ _ . _ _  _ -  - - .  . . .  . . . . * . _ _  * .  
. -.. . , 

. -No -major problems were..encountered i n  t h e  c o l l e c t i o n  of pe r sona l  and 
. .  

f i x e d - s i t e  a i r  samples.  Performance of sampling equipment was s a t i s f a c t o r y .  

The r e s u l t s  of c a l c u l a t i o n  of  ins t rumenta l  imits of d e t e c t i o n  f o r  each of 
. . . .  _. 

.. - t h e  mass _.  spectrometers ,  . .  employed , f o r  ana lys i s  of Tenax c a r t r i d g e s  a r e  shown i n  

Water Vola t i les , - -  

. .  .- . . .  . .-- ~ . ' ' - .  ..-_- . . . ..__ .-, . ~ 

- 4 3 - -  -.---- - ..- .-. . . - -. 
. .  . 

Water samples .were c o l l e c t e d  without  no tab le  d i f f i c u l t y .  Sample ana lys i s  

- . -was performed usr'ng.-the ,pro_cedure ou t l ined  i n  the SOP. 
. .  . . .  .- 

- .- -. .- . . ... . - .. .~ __ ._  _. , . . 
. .  .- .. -.-- ~ . _. . -. . _.- . -_ . - ,-.- - - - . Brea th  Volatiles:-c:..-:-:---- . 

No d i f f i c u l t i e s  were encountered i n  the  c o l l e c t i o n  of b r e a t h  samples. 
. .  . .  . -  .. -- . . - - - - .. .. ... - -..- . . . .  

- _  - .* c*m~-c*sT* . - .. -----.. - -  ... 

I n t r o d u c t i o n  
. . -- -. . . . ._ 

Res iden t s  of Contra 'Costa county,.CA p a r t i c i p a t e d  i n . t h e  TEAH s tudy  

dur ing  t h e  per iod  June  8 through June 25, 1984.' These 71 respondents  were 
. -  

- , r e s iden t s  o-f .Antioch.and P i t t s b u r g h ,  .Ch. Environmental and b i o l o g i c a l  sample 

c o l l e c t i o n  r e s u l t s  a r e  summarized i n  Table 4 5 .  Sample c o l l e c t i o n  procedures  

were as d e s c r i b e d . i n  t h e  SOPS. .. . 

A i r  V o l a t i l e s - -  

Sample c o l l e c t i o n  proc'eeded smoothly. As i n  previous s t u d i e s ,  instrumental  

LODs were c a l c u l a t e d  f o r  each o f  t h e  gas ckromatograpb/mass spec t rometers  used 

f o r  sample a n a l y s i s .  Represen ta t ive  va lues  a r e  shown i n  Tabie  43. 

120 



... 

U 

\ 
U 
0 

.f-l 

2 

* 
In 
\ 
rJ 
In 

co 
U 
\ 
Q 
U 

' U  

\ 
U 
0 

2 

f-l 

n 
Q 
0 

. 3  
U 
aJ 
d 
4 
0 
V 
\ 

0 
W 
d 
1 

W 
aJ c 
U 
W 
w 

cd 
aJ 
d 
a 
E a m 
0 
d 
al 
*d cr 

a 

. -  

2 
\ 
0 
4 

In 
\ 
v) 

. ._ 
U 
\ 
\o 

s 
\ 
0 
c 

.- 

an 
'0 aJ 
3 
0 
aJ 
rl 
rl 

' 0  
V 
\ 
'p 
W 

' d- 
3 
'p 
aJ c 
U 
W 
v 

W 
aJ cr 
m 
U 
.d 
d a 
2 

4 
0 

n 

__. . 

... 

I 

U 
\ 
U 

- ..- . - . .. 

I 

I 

n 
-0 
aJ 
N 
4 
d 
-4 

d 
4 
+) 
1. 
\ 
W 
. a -  
d 

W 
0) 

U 
m 

a 

'a  

U 

Y 
C m 
d 
5 

Q 
rl 
u 
.4 
Lr 

' 121 

n 
P 
0, 
N 
.d 
d 
4 
3 

\. 
0 aJ 
d 
1 
93 
al s 
U 
a 

a 

W 

(0 
Y 
C m 
4 

P m 
c;l 

a 

. . . .  

CT) 
\ 
m -  

U 
\ 
d 

.. 

2 
0 

c w  
O 3  



2 
\ 
U 
c 

I 

\ 
C 

I 

h 
\ 
h 

yz 
\ 
IC 

I 

rl 
\ 
m 

crr 
\ 
rl 

U 
\ 
U 

m 
\ 
m 3 

Fz 
0 
U 

9 
\ * I 

d 
m 
3 
0 
I-. 

n 
Q 
4)' 
J 
u 
01 

r4 
d 

% 
Q 
W 
3 
U 
U 
d 

n 
71 
aJ 
N 
*r( 
rl 
-4 
L) 

\ 
0 
aJ 
d 

0 
aJ 
t 
V 
W 

a 

a 

Y 

a 
rl 
0 
Lc 

nn 
'0 
PI 
N 
*r( 
d- 

n 
'W 
aJ 
N' 
rl 

0 
U 
\ 
Q 
4) 

0 
V 
\ 
Q 
Q1 

d 
J 
Q 
U 

5 
a 

4 

v 
W 
P u 

a 

v 

a 
QI 
'U 
5 u 
.d 

rl 
1 

W 
Q) c u 
tn 

w 
Y 
c: 
cp 
rl 
m 
t, 
W 
c, 
9) 
E 
0 

' &  
4 
al 
m 

a 
U 

m 
PI 
3 

.(o 
U 
4. 
rl 

. w  

tb 
Y 
C 
crl 
r )  a 
4 
CT 

d a 
a 
c1 

&J 
C 
0 u 

C Q  
O S  

a 
a 
U 
CY 

a 

122 
, 



... .-. . - . .  . . . .  

.- .- 

Water Volat i les - -  

Water samples were co l l ec ted  without notable d i f f i c u l t y .  

Breath Volat i les - -  

No problems were encountered with co l l ec t ion  of  breath samples. 

PROBLEMS/IMPROVEHENTS 
S t r i c t  adherence t o  Standard Operating Procedures confined d i f f i c u l t i e s  

wi th  sampling and analys is  t o  a minimum. 

. .  . .  . . . . . . . .  
. .  . .  * . . . . .  . .  

. . . . . .  . .  . . . . . . . . .  . . . .  . .  . . . . . .  ... . 
, . _ _  

. . .  . ... - - 
. . .  . , .  - ~. . . . . . . . . . .  -.. 

. . .  . .  - . . . . .  . .  

. .  

. . . . . . . .  

. .  ..-.. . -_ . . . .  

. . . . . . .  . - .  . .  . . . .  
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SECTION 7 

QUALITY ASSURANCE 

. I  

STANDARD OPERATING PROCEDURES (SOPS) 

A t o t a l  of  for ty-seven  SOPs were prepared f o r  use dur ing  Phase IIX of t h e  

TEAM s tudy .  

Table 4 6 .  

These documents covered every p r o j e c t  a c t i v i t y  and a r e  l i s t e d  in 
The i n i t i a l  d r a f t  was prepared by the s t a f f  member(s) who had t h e  

The d r a f t  received 

ex tens ive  pee r  review, was rev ised  when r equ i r ed ,  and f i n a l l y  admin i s t r a t ive  

. most "hands-on" exper ience  wi th  t h e  p a r t i c u l a r  o p e r a t i o n -  

approval .  

S e v e r a l .  d i f f e r e n t  SOP formats were evalua ted ,  and t h e  one conta in ing  t h e  
All of  t h e  

- .  . . .  
..... . b e s t .  f e a t u r e s  of . s e v e r a l  d i f f e r e n t  s t y l e s  was f i n a l l y  s e l e c t e d .  . . . .  . . . . .  . . . . .  . - .  . .  . -  

..... ............ ... . . . .  - .  . .  - - TEAH SOPs are. giveg, i n - V o l ~ - e :  IV.--- . - __ 
LOS ANGELES, CALIFORNIA 
Fi r s t Trip 
F i e l d  Operations-'  

T h e ' f i r s t  . . . .  c o l l e c t i o n  of  TEAH samples i n  t h e  g r e a t e r  Los Angeles a rea  was 
. ...... , - _T - 

............. ........ .- . . .  ...._. . ._i - 
performed between February 6 and March 1, 1984.  

were s e n t  t o .  t h e  - s i t e  by ajr f r e i g h t  and s t o r e d  i n  a workroom a t  t he  Holiday 

IM i n  Tor rance ,  C a l i f o r n i a .  

by the  RTX QA Officer between February 8 and February 14, 1984. 

The. d e s c r i p t i o n  of t h e  f i e l d  a c t i v i t i e s  p re sen ted  below is based on t h e  

r e s u l t s  of t h i s  a u d i t  and personal  in te rv iews  wi th  members of t h e  a n a l y t i c a l  

sampling s t a f f .  

Sampling supp l i e s  and equipment 

A system a u d i t  was performed a t  t h e  sampling s i t e  

- -- 
. .  

....... - ......... __ . .- - ~. 
A complete a u a i t  r e p o r t  is presented  in Appendix J. 

Environmental  and b i o l p g i c a l  sample c o l l e c t i o n  was accomplished by s i x  

two-person teams. 

per iods  ( see  Table  47). 
TEAM sampling techniques .  One of t h e  two experienced samplers was des igna ted  

a s  t he  S i t e  Adminis t ra tor  (SA) f o r  t h a t  sampling pe r iod .  The SA was r e spons ib l e  

f o r  t h e  s u c c e s s f u l  execu t ion  of the  day-to-day sampling e f f o r t s  and t h e  o v e r a l l  

Two teams were a t  the  s i te  dur ing  each  o f  the t h r e e  sampling 

Each team was made up of one i n d i v i d u a l  experienced i n  
. 

.- 

. . . . . . . . .  - - -  
. . . . . .  -- .. . .  ..-. . . . . . . . . . . . . . .  . .  
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TABLE 46. APPROVED SOPS FOR PHASE 111 TEiw STUDY 

. . .  
RTI/ACS-SOP NO. SOP T i t l e  

320-001 'Tenax Cleanup and  Prepara t ion  

322-001 . . .  Cleanup of Water Col lec t ion  Bo t t l e s  

33 1-001 Col l ec t ion  of Personal A i r  Samples 

. 331-002 Co l l ec t ion  of Fixed S i t e  A i r  Samples 

332-001 Col l ec t ion  of Water Samples 
. .  

337-001 ' '  C o l l e c t i o n  of Breath Samples 

. .340-001 . Shipment of F i e l d  Sampling Equipment , 

350-001 S i t e  Workroom Procedures and Ru les  

'350-002 . Maintenance and Use of t h e  Van 

Ca l ib ra t ion  of DuPont P-125A Constant 
Flow Samples 

. .  
.... _ _  __- .. .__-._.. ~-.361-~ool _._..... ........ - . ." . .  

367-002' . C a l i b r a t i o n  of:Nutech Model 221 Gas 

410-001. ' . Using Sampling Protocol/Chain-of-Custody 

.. .. ...... ...... _. --- -- -. -_ .- --.._--._- __ Sampler with  a Dry Gas Meter.'. 

. . - -  -_ . -..-. . . .  Sheet  i n  t h e  F i e l d  , 

- .  431-001 (Air) . Storage of Samples a t  the, F i e ld  Sampling . 

432-001 (Water) S i t e  
437-001 (Breath) 

461-001 ( A i r )  . -.- . 

467-001 (Breath) 

Shipment of Samples from t h e  F ie ld  t o  
.. - . - -- ' . .432-001;(Water) _;, _ .  -:-:.' . RTI .~ .. . . . .  

. _ . _ - .  . L . _ _ _ - : -  . . 

_-- . - _.-- . .- -. 

- .  . - . - -- - . - - -- - -  . .470-.001-. . - . - '  Receip t  of A i r ,  Breath,  and Water Samples 
a t  RTI  . .  

'Storage of  Water .. - Samples a t  RTI 482-001 

481-001 (Air) S torage  of Tenax Samples a t  RTI 
. . . . .  

. . +  487-001 (Breath) . .  - .  

. . . .  - 512-001 _ _  . Analysis  of Drinking Wa.ter by Purge Trap . . . .  ... ....... . .  . . .__ ........ Gas Chromatography 

._ 533-001 . _-..- . Analysis  of Organic Compounds Collected on 
Tenax Using t h e  F iMigan  3300 GC/MS/COblP 
System 

Analysis of  Organic Compounds Collected on 
Tenax Using t h e  Finnigan 4021 GC/MS/COMP 

. - ........ - . -. . .  . . - -  . 

. . .  
. . 533-002 

. .  . . .  System . 

6 12-001 P repa ra t ion  o f .  Purge and Trap Ca l ib ra t ion  
So lu t ions  

_ _  _..- - .- . . . .  - . . . . . .  (continued) 

. I25 

..... _____ ... ___ 



. . . .  . .  . . .  - _ _ . _  ._. . . .  .__. . . .  ._  . 

TABLE 46 (eotirsd.)  

RTI/ACS-SOP No. SOP T i t l e  

630-001 . 

630-002 
I .  

630-003 

Prepar ing  R e l a t i v e  Molar Response Tenax 
Car t r idges  Using a Permeation System 

Prepar ing  R e l a t i v e  Molar Response and 
. Column Performance Evalua t ion  Tenax Cart-  

ridges' Using a F la sh  Evaporation System 

Loading Externa l  Standards on Tenax Car t -  
r i dges  Via I n j e c t i o n  Using a Permeation 

- System 

-. .--- . -.- - -_ 630-004 - I .  . Loading Deuterium Standards  on Tenax 
Car t r idges  Using a Permeation System 

. .  
....... -. 712-001. Quan t i t a t ion  o f  V o l a t i l e  Organic Compounds 

. .. ... . .-- -. - - - _ _  . -.-. -.- .*.._. . -.. i n  Water. . ~ . . .  .. . . .  . . .  .. . '  . - . .  ... 
. .Quant i ta t ion  of  V o l a t i l e  Organic Compounds -. 

711-001 ( A i r )  
717-001 (Brea th)  i n  Tenax Samples 

.7 9 0 -00 1 - 

. . . . .  
. .,. , - -  . , .  . .  

. . ..- -. ._ - .  -. . .  ._-. Prepa ra t ion  and Submission of Data Sunwary 
. .  - . . _  . -  .. -. . .  - .... - . .  - -Sheets  t o  t h e  Center for Computet Applica- . .  - 

.. - . 
. . . . .  . 

. - .  - 
. . .  - - - .  . . . . . .  , - . -  __* ., . .  . .  . - --- - - -... - - _ _  

.. . . . . . . .  -t ion/Data Entry' (CCA/DE) . . - . .- - -.. - . -  . ._._. , .  
. . . .  -- --- .--1---- . --. ._-- ._-- _ _  _-_ _____.______ .__. . ~ , . . .  - . . . . . . . . . .  . . . . . .  

81 0-00 1 . . ' P r epa ra t ion  and Handling of QA Performance 
Audit Samples on Tenax f o r  GC/HS h a l y i i s  

812-001 Conducting a QA System Audit of Sample and 
Data Co l l ec t ion  i n  t h e  F i e l d  ... . . . .  . . . . .  -- , -.-- -L-.-. ................ 

................ - . . Prepar ing  Q u a l i t y  Control-Sampies on Tenax . - . . . . . . .  . . . -  _ . . - . .____._  . - _-._ .. - - _ _  -860-001, . - - 
Car t r idges  ' 

. . . . . . . .  .- .. . . Prepa ra t ion  of Water Blanks and Controls 862-00 1 . . . . . . . . . . . . . . . . . . . . .  

861-002 . (Ai r )  
862-002. (Water) 

' 867-002 (Brea th)  - 

. Shipment of QC Samples t o  t h e  F i e l d  Sampling 
S i t e  ........ - .  - .  . . .  . -- . 

861-003 (Air )  
862-003 (Water) 
867-003- (Breath) 

----. - 

881-001 ( A i r )  
882-001 (Water) 

887-001 (Br'eath) 

Exposure of QC Samples - 
. . . . . . .  ~ . .  . .  - -. 

- . -. 
Submission of QA Samples t o  and Rece ip t  of 
Data from a QA Laboratory 

-~ 

. . . .  _ . _ . _ _ . _ .  . . . . . . . . .  
. . . .  . - .  . .  - .. -. --- . ._. -- .- . . 

. . --_ . .  - . 

. . . .  . . . .  . . . . .  ._ . - - . . . . . . . . . .  _ _  . -  
. . . . . . .  -. . . . . . . . . .  ...- ... 

. . . . . . . .  - .. 
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. . . .  

TABLE 47. LOS ANGEES 1 - ANALYTICAL SAMPLING STAFF 
ASSIGNMWl”T AND EXPERIENCE 

Team’ NO. 
Dates Scheduled 

Hember for Sampling Sampling Experience a 

. .  

9 .  1A . S i t e - A h .  
. . .  Inexp. . .  

. . .  . . .  - _ - . -  - . . . I . 

._ - _.. - . .1B Exp * 
Inexp. 

- . - -Site  A b .  . ._ -- . . - ._ 2.A ___. ._ .- 
- - . . . . . .  Inexp. 

. .  

2B Exp 
.__ ._ __. - __ . _ _  - __  .. ... ._ - _. .. -1nexp.. . . .  - . 

2/6 - 2/12 
2/6 - 2/12 
2/6 - 2/12 
216 - 2/12 
2/12 2/24 
2/12 - 2/24 
2/12 - ‘2/24 . 

. . .  ..-. . 

.2/12. - 2/24 . . . . .  

NJ-1,2; GB; ND 
None 

NJ-2 . 
None 

~. 

NJ-1,2,3; GB; ND 
None 

NJ-1,2,3; GB; ND 
NJ-1,2 . . . .  

. . . . .  - .  . 3A . . ,Site- A h : .  . 2/24 - 3/1, . . .  .NJ-1,2;3; GB; ND 
2/24 - 311 ’ NJ-2 

2/24 - 3/1’.. NJ-1,2;. GB 
2/24 - 3/1 

. . . . . .  Inexp. 
. .  . _  . . .  

. . .  ... E q  *, _. - NJ-1,2 ’ 
3B -. . Inexp. . . .  .. - 

. . . . . .  . 
NJ: Northern New Je-rsey - Trip No. . .... 

a . . _ - . . . -  
. .  . .  

. GB: Greensboro, NC 
ND‘: Devils Lake, ND. 

. . . . .  . . - ---. . . .. . . . . . . . . . . . .  . . _ . _ _ _ _  _ _  - - 1  _..-_-.-  -_. . . . .  . . . . . . . . . .  . . . .  - - - - .- -- 

. - . . . . . .  . .  _ _ _ _ - . - . .  - - . . . . . . . . .  

. .  

. . . . . . . . . . .  . .  . .-.-_ . -. ..... . . . ~ _ . ’  
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adherence t o  the  s tudy  p ro toco l .  The experience and sampling assignment f o r  

each team i s  shomTin  Table 47- . 
The p a r t i c i p a n t  i d e n t i f i c a t i o w  umbers  reserved f o r  t h i s  Los Angeles s tudy 

were 41251 through 41375. Each number was followed by a eomputer-generated 

check d i g i t .  The f i r s t  two numbers i n d i c a t e  t h a t  t h e  sampling was conducted 

dur ing  the f i r s t  t r i p  o f  t h e  f o u r t h  year  of t he  s tudy .  The l a s t  t h r e e  d i g i t s  

were unique and d e s c r i p t i v e  f o r  this sampling t r i p  and were u t i l i z e d  as t h e  

p a r t i c i p a n t  i d e n t i f i c a t i o n  number. 

A sample c o l l e c t i o n  schedule  (Table 48) was prepared a t  the  s t a r t  of t h e  

The- schedule . .- - i d e n t i f i e d  t h e  p a r t i c i p a n t s  from whom D-type and Q-type 

I t  a l s o  ind ica t ed  t h e  time t o  expose matr ix  
s tudy .  

dup l i ca t e s  were t o  be  c o l l e c t e d .  

f i e l d  con t ro l s  and-b lanks  (QC sets). Both sample c o l l e c t i o n s  of a D-type 
d u p l i c a t e  s e t  were analyzed a t  RTI.  One of t he  samples o f ' a  Q-type d u p l i c a t e  

set were analyzed a t  an independent labora tory .  The frequency of d u p l i c a t e  

c o l l e c t i o n s  and QC s e t  exposure were based on gu ide l ines  i s sued  by t h e  P r o j e c t  

D i rec to r  and incorpora ted  i n t o  t h e  schedule-such  t h a t  t h e  a d d i t i o n a l  burden on 

t h e  p a r t i c i p a n t  and sample c o l l e c t o r  was minimal. 

The s tudy  p a r t i c i p a n t s  were s e l e c t e d  from twenty- f ive  primary sampling 

units. 
were scheduled a t  t h e  household of the  f irst  sampled p a r t i c i p a n t  r e s id ing  i n  

each unit. Dupl ica te  c o l l e c t i o n s  were scheduled a t  t h r e e  l o c a t i o n s ;  q u a l i t y  

assurance  samples (Q-dupl ica tes )  were obta i sed  a t  t h r e e  a d d i t i o n a l  res idences .  

One s e t  (2 approximately 12 hour samples) o f  f i x e d  s i t e  a i r  c o l l e c t i o n s  

P ro jec t ions  f o r  t h e  Los Angeles s tudy  included t h e  recru i tment  and sampling 

of  one hundred and twenty- f ive  p a r t i c i p a n t s .  However, on ly  one hundred and 

seventeen i n d i v i d u a l s ,  or 93.6% of the  p ro jec t ed  number, were e n l i s t e d  as 

respondents and. u t i l i z e d  fo r  sampling purposes.  The corresponding completion 
f i g u r e s  f o r  sample c o l l e c t i o n  and a n a l y s i s  a r e  shown i n  Table 49.  A sample 

r e c e i p t  r e p o r t  i s  shown i n  Table  5 0 .  

The methodology employed du r ing  t h e  f i e l d  ope ra t ions  was descr ibed  i n  a 

series of s t anda rd  o p e r a t i n g  procedures  (SOPs) (Table  46). I t  was a s c e r t a i n e d  

from t h e  on-si te  a u d i t  and staff i n t e rv i ews  t h a t  t h e  approved SOPs were p rope r ly  

implemented a t  t h e  c o l l e c t i o n  s i te .  
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TABLE 48. LOS ANGELES 1 - SAMPLE COLLECTION SCHEDULE PARTIAL LISTING 

AV (Batch No.) BR (Batch No.) wv 

P a r t i c i p a n t  No. F D Q QC F D Q QC F D Q QC 

41251 
41252 
41253 
41254 
41255 

2 2 1 
.2 ' 1  
2 2D 1 1  
2 '  1 
2 1 

2 
2 
2 2 
2 
2 2  1 

41256 
41257 
41258 
'41259 
41260 

2 
2 

- 1  1D 1 2  
1 2 
1 2 
1 . '1 2 

1 1  2 

2 
2 
2 

41261 
41262 
41263 
41264 
41265 

2 2 
2 .  ' 

2 2 D  
2 
2 

P 
1 
1 
1 
z 

2 
2 
2 
2 
2 2  

2 

41361 
41362 
41363 
41364 
41365 

2 ' 1  
1 

2 
2 
2 2D 1 1 ID 
2 1 
2. 1 

2 '  
' 2  

1 2  
2 .  
2 2  

2 

41366 
41367 
41368 
41369 
41370 

1 
1 
1 
1 

1 . 1  

1 
la 

1 

2 2 
2 .  
2 2 D  
2 
2 

1 
1 1 
a 
1 
1 a 

2 
2 
2 2 
2 
2 2  

41371 
41372 
41373 
41374 
41375 
TOTALS 250 26 26 20 125 13 13 11 250 26 26' 14 

a Ind ica ted  QC s e t  w i l l  be sent t o  the QA Lab. 
"D" i n d i c a t e s  use of c a r t r i d g e ( s )  sp iked with deuterated compounds. 
A l l  Tenax d u p l i c a t e s  w i l l  be  ' c o l l e c t e d  on deuterated car tr idges .  
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TABLE 4 9 .  LOS MGELES 1 - COMPLETENESS OF SAMPLE 
COLLECTION AND ANALYSIS 

Samples Scheduleda/Collected (%) 

Water Sample T y p e  'Personal Air Fixed Air Breath 

Field . 250/234 (94%) 5 0 / 5 0  (100%) 125/117 (94%) 250/234 (94%) 

a 
Samples Scheduled /Analyzed (%) 

Sample T y p e  Personal Air Fixed.Air Breath ' Water 

- F i e l d  250/227 (91%) .- . 50 /50  .. - (100%) 125/116 (93%) 250/228 (91%)  

D-Duplicate 2 6 / 2 4  (92%) 6 / 6  (100%) 1 3 / 1 2  (92%) 2 6 / 2 4  . ..- (92%)  .. 

Q-Duplicate ' 2 6 / 2 4  (92%) . .  6 / 6 " ( 1 0 0 % )  . 13/11 (85%) 2 6 / 2 4  (92%) 

a 

. .  
. .. . . - . . . . .  . .  - .  

. .  . ~ . . .  . . ..- . _  . - . - 
- ._ . . --.- 

. -  --._._- 

Based on projected 125 participants. 

. .  

- .  
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TABLE S O .  SAMPLE RECEIPT REPORT 

Prepared by : Karen Brady 

Date: - hlarch 14,  1984 

Sampling TriE:  Los Angeles - 1 

A: Sample Loss 

Sample Code Explanation 

BR 
41289-0 BR-F Respondent confined t o  a wheelchair 
41348-4 BR-F 

- 
Respondent hot home f o r  f i n a l  appointment 

AV 
41333-6 AV-F2 ' Pump stopped dur ing  sampling 
41348-4 AV-F2 . Car t r idge  broken during c o l l e c t i o n .  Respon- 

dent  l e f t  pump o u t s i d e  home on t a b l e .  . No 
. _ . . , _ . .  - .  ' .  i n d i c a t i o n  of.-how long it had been there ;  - - .  . . . . . .  

. . . .  
....... - .  . .  . .  . .  . - .  . . . . .  . .wv . . .  - . . . . . .  

. . . . . .  ..... 41348-4 WV-F3. . .  : . . . . . . . .  Respondent n o t  home f o r  f i n a l  appointment . _  
. ,41289'0 W-F2 . '.--.-.. -Brokeli i n  shipment . ~ , - ----- 

Broken i n  shipment 
Broken i n  shipment 

41297-3 WV-F3 
41327-8 WV-F2 
41361-7 WV-F2 Broken in shipment 

. _. . . . . . . . . . . .  _- .-.. . .  -- .__ 

- -  BR :- _- 
41281L7 BR-F C a r t r i d g e  cracked a t  void end: ANALYZABLE 
Deviations from sampling schedule 
41259-6 BR-D Rescheduled 41260-1 

. . .  -. .. - 41276-7 BR-D Rescheduled.  41275-9 
41279-1 BR-Q Rescheduled 41280-9 
41289-0 .BR-Q . Rescheduled 41290-8 

- ~ - .- - - - - - -  
. -- -. 

xv' - 
41295-7 XV-F2 Cap read AV-F2. Assuming caps switched when c a r t r i d g e s  

Deviations from sampling schedule: 
Fixed S i t e  $14 (PSU 110) 41289-9 XV-Q2 b 43 Rescheduled #13 (PSU 120) 

' were c o l l e c t e d .  

41279-1 
.... Fixed S i t e  614 XV-FB/FC-03 Rescheduled 613 (PSU 1 2 0 )  41279-1 

- .  . . I  . 

_ _ .  - .. ... - . . . . . . . . . . . . . . .  .- . . . .  
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T A B S  50 (cont'd.1 

. "  E '  . .  

41295-7 AV-E2 Cap reads XV-F2. Assuming caps switched when cartridges 
were collected 

41362-5 AV-52 Cartridge cracked: ANALYZABLF: 
Deviations from sampling schedule: 
41291-6 AV-QI & 2 

4 1296-5. 
413070-0 AV-FB/FC-11 Rescheduled 41303-9 
41341-9 AV-Ql & 2 Rescheduled 41346-8 

Rescheduled because pump stopped on Qa collection. 

wv 
Deviations from sampling schedule: 
41285-8 W-FB/€C-O5 SP Sheet labeled 41283-3, however the  41283-3 water 

41355-9 WV-FB/FC-13 Rescheduled. Exposed the following day with 41362-5. 
samples were collected on the same day by the same team a s  41285-8.  

. . . .  . . .  - ..__---.-__.-__. _ _ _  _ .  

c ,  Q A ' O ~  SP/COC Sheets 

Computational Errors 2 (Total T i m e  Calculation) 
a 

. .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  -. - 
Noncomputation errors 23 

. . . . .  . - 

The majority of these errors occurred when an individual put different 
collection times on the f r o n t  (SP) and back (COC). Times differed by 

a 

. - I _ _ -  . . _  only a few minutes, . -. 
. . . . . . . . . . . . . . .  - - . . . .  - . . . . . . .  - . . . . . . . . .  .--- -.-. -.-..._.C_ . _-______ . - ..... .- . . . .  . _ -  .. 

. .  .. ._- . . . .  ... . .  . . . . . . . .  . . . . . .  ......_ 

. . . . . . . . . . . . . . .  . . - _ _  .-...-. . . . .  
. -  . . . . . . .  . . . . . .  . .  

. . .  . *  

. . . . .  

. .  . .  

. -  

- ........ -. . . .  
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Sample Analysis-- 

Tenax Cartridges--The a i r  and b r e a t h ,  c o l l e c t e d  du r ing  t h e  f i r s t  t r i p  t o  

Los h g e l e s  were analyzed by c a p i l l a r y  column gas chromatography/mass spectrome- 

try/computer (GC/HS/COMP) employing procedures desc r ibed  in SOP No. 533- 001 . 
and 002. Al1.matrix types  were analyzed on t h e  F inhigan  3300 quadrupole mass 

spectrometer on 41 a n a l y s i s  days between Hatch 1 and A p r i l  23, 1984. Some of 

t h e  personal a i r  c o l l e c t i o n s  were analyzed on t h e  F innigan  4021 quadrupole 

system on 19 a n a l y s i s  days between Apr i l  2 and A p r i l  26, 1984. 
P r i o r  t o  sample a n a l y s i s ,  r e l a t i v e  response f a c t o r s  f o r  each t a r g e t  

compound were e s t a b l i s h e d  by analyzing a minimum of seven  c a r t r i d g e s  conta in ing  

-.- - - ~ _- --known amounts of a l l  t h e - . t a r g e t s -  plus perfluorobenzene and pe r f luo ro to luene  

. (RRF c a r t r i d g e ) .  Based on t h i s  d a t a ,  average RRF v a l u e s  were c a l c u l a t e d  and 

-- .-used t o  q u a n t i t a t e  t h e  v o l a t i l e  organic l e v e l s  i n  samples c o l l e c t e d  from t h i s  

sampling t r i p .  This  o p e r a t i o n  was c a r r i e d  o u t  on each a n a l y t i c a l  system used 

-(Finbigan 3300 and 4021 GC/MS/COMP). 
An a d d i t i o n a l  RRF-.:cartridge was run dur ing  each sample a n a l y s i s  day and 

t h e  .-agreement . . .  . .  'with,.the::previo&ly. ... determined RF&' v a l u e  recorded. Note t h a t  t h e  

d a i l y  RRZ was 'not used t o  q u a n t i t a t e  t a r g e t  l e v e l s  b u t  only served as  a check 

on t h e  constancy of i n s t rumen t  performance. 'The RRF v a l u e s  used d u r i n g  t h i s  

s tudy-and  t h e i r  v a r i a b i l i t y  a r e  l i s t e d  i o  Table 51. In a d d i t i o n ,  t h e  instrument 

time was checked-by measuring t h e  in tens i ' ty  of '  p e r f l u o r o t o l u e n e  (PFT) fragment 

ions r e l a t i v e  t o  t h e  base  peak. 

. .  
.- .- 

. 
. .  ~. 

. _  
i s  

. .  
~ - ... . - . .  . .  _ _ _ . . -  . - . - . . . _ _ _ - .  

- -.  - .  . -- , -. -. , - -  1" ..-, . . . .  

. .  

. .  - . -  . . . .  _ _ . .  - - -  _ _ .  .____.___ _ _ . _ _ .  .. . . . .. - . .- .-... . . . . . -- . -. 
The p e r h o k a h c e  of t h e  gas'chromatography 

. . -. column . was monitored for peak r e s o l u t i o n  and symmetry. 
The PFT ins t rument  tune was wi th in  the  accep tab le  range on both  ins t ruments  

dur ing  t h e  a n a l y s i s  period..  . .Peak.resolution and symmetry were a l s o  acceptab le  . .  . 

. -  on both  systems. 

_. - . -. --. -. 'Water Samples--Water samples c o l l e c t e d .  dur ing  t h e  f i r s t  . t r i p  t o  L O ~  
Angeles.were analyzed by purge  and t r a p  "gas chromatography between February 24' 
and March 30, 1984 d u r i n g  25 . ana lys i s  days. 

w e e k s  between c o l l e c t i o n  and a n a l y s i s .  

. Samples were s t o r e d  th ree  t o  four 

- .  
Four mul t i -poin t  c a l i b r a t i o n  curves were gene ra t ed  p e r i o d i c a l l y  t o  g ive  

. -  
. .. t h r e e .  composite curves  which were used t o  q u a n t i t a t e  t a r g e t  compounds i n  . 

samples 'analyzed dur ing  each  time i n t e r v a l  a 

. . , 
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TABLE 51. LOS ANGELES 1 - REUTIVE RESPONSE FACTOR (RRF) VALUES 

TENAX CARTRIDGES 
USED TO CALCULATE VOLATILE ORCAliSIC CONTENT ON 

1 .2-Dicbloroctbanc 62 0 304 
64 .890 

.- -. - . . 
I.l.l-?ricbloroc;brue 61 127 

.97 ..- .516 
99 e 356 

Benrcoc 78 1.315 

Carboo tctracbloridc 117 -575 
-.. -.-I19 .532 

. . . . . . . .  . ... . 

" _  - .  . . . .  

..... ............ - -.- - 
Tricblorocchylenc . 95 ' 3 7 9  

130 .a12 
132 .707 

. .  
-?lrorodichloro#thaac . . . . . . . .  83 . - ..703 

. . . .  . . 129 -.132. 

. e-Diozane 58 -153 
I .530 

127 .-. . -091 . 

. . . .  

.-. _ .  . Dibrorodichlorcaecb8oc 

.. 

. .IO5 . . .  ... -'A- : , ..- . 129 .._ . - _._ ...- . . . . .  

16.6 429 9.2 .679 
15.3 .073 6.5 .219 

12.8 "111 6.2 f335 
11.0 . .  - ,  .klk . . L . 5 .  . . . .  .73k 
1 i . m  .283 5.2 .LIS 

12.7 1.028 12.1 2.321 

13.1 .346 6.4 .578 
13.7 . .335 . . .  s.2 .566 

9.5 a b38 30.0 ' .bo6 
a.7 .520 27.5 .(IS8 
1 . 5  0 : a 5  28.6 . .a09 

11.6 .606 '6.6 .9S2 

- .  

.. 12.5 ' -  - ' '. .r49 -.. 6.2 - -  . --.622 
.. 

, 1 5 . 4 .  . .507 , 24.2 .775 
17.9 ~ 085 22.5 . . ' -  .085 

16.4 . I 4  36.2 . . k90 
13.2 -- .366 21.0 .695 

22.2 .250' 18.7 .590 
21.2 .29Y 16.8 .729 

. .  . . .  

. . . . . .  . -  
. . . . . . .  

.44c 25.1 1.045 . _. . . .30*7-  .-_ -.-_ 
107 -.'.-. , .2=Dib-~-o~4.c.thine---.- ' . .- . . 

. . . .  . . . . .  2 8 . 4 .  ~ - _  .450 . 27.1 .96b - 109 , -091 

Tctracbloroethyleoc I 6 4  e 326 9.3 .522 10.1 -670 
. 166 .b61 9.8 e 706 11.7 .E19 

n_-Ocr.m -. -.--: .- - . . . .  37 ' .078 32.6 . .277 11.6 . * fa  
. . . .  - -.-.-. - . .-- .- _ _ _ .  ._ . - 85 e 177 16.6 .5f7 14.6 1.020 

': - - - 114 - . .031 ' -  * 13.9 ' .090 14.1 .192 

. . .  

- -  -- .. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... ... ....... Cblorobcnzenr --.-* ..-- - 7,- '-172 13.0 .?I9 ... .16.8 .... --.1.669 

112 . LO9 16.S '1.637 18.3 2.760 
.137 20.2 .553 20.2 .a80 ...... . . . . .  . . . . . . . . . . . . . . .  -_--- . _- ..._... ....... . . . . .  -.-- .. 

Et hy I bcniefie 91 -012 Ib .6  x.6 l a  
106 . I89  IC.2 .?I8 

_ .  

E-xy rcnc 91 
'1 06 

. . . .  - - - - - - - .  173 - .... .205 _.- --__ 19.9 .399 Broloforr 
................. 

... 

117 
131 
133 

83 
' 166 * 

168 

.a01 

.369 

. LL2 
1.s22 

.3LL 

. -  

- 
.4b1 
.041 
.049 

17.7 1.514 
13.9 . . -.916 

11.7 1.126 

16.4 1.301 
.. -. . ~ 

. .  

18.3 -' -. .758 

20.0 . S O  
12.8 - .OS& 
11.3 ,066 

11.9 
1r.5 

8.6 

6.5 
6.S 

- .  

a&.& 

i .6 
.... 

8.5  

9.r 
7.3 
8.6 

3.bb9 . 
1.333 

-530 

2.913 
I .662 

2.136 

2.393 
1.366 

.513 

.577 

.539 

1 . L u  
f10S 
.130 

. .  

(continued) 
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1 8 . 2  
10.5 

25 .5  
22 .0  
2 2 .  I 

24.1  

22.9 
22.6 

11.2 
11.8 
17.8 

k.9 
k.5 .. 

18.6 
18.2 

27.3 
23.2 

21.7 
21.3 

.20.7 
21.0 

19.8 
19.8 

15.9 
16.6 

~ 17.6 

l L . k  
14.5 
1L.S 

lL.? 
12.2 

20.3 

14.9 
13.8 

12.2 

12.1 
12.3 

20.6  
20.9 
20.9 

20.9 
19.3 
19.6 



- a-pi nene' 93 .21? 16,3 ' 

12t . 010 12 .I 
136 020 16.9 

. I 2 8  12.6 

.072 14.1 
-108 1 5 . 0 .  

1.126 . 12.3 
.22S 13.2 
. I85  13.0 

p-Dichlorobenzene 146 . O S 1  . '11.2 1.213 6.6 1.669- 21.3 
146 213 11.9 .a29 6.3 , 1.16s 2 1 . 1  . .  

$-Dichlorobenzene PL6 . 
l ea  

.538 10.2 I .  033 7.6 

.33* Il*O .698 5 .6  
I. isr 13.9 
1 .OB5 13.6 

-225 21 -3 -712 7.7 . . ..2.476 .. . 11.3 
-123 15.3 .390 .49 .69L 13.5 

. - ~. 156 .028 10.0 -019 11.0 .167 13,6 
. _  . . .__ .. , .  _...--. . n_-Undecanc 

-. 
.- n-+decane 3) * 250 20.b .600 9.6 2:720 1 4 . b  

8s . IS0  1S.l -661 9.7 .186. 13.6 
... . I .  1 .* 170- ' .206 14.2 .066 9.1 - 

. _. - . .- ._- .. - -. . 
- .  

.. . -  . . . 

. . . .  
. -  

. .  

-.. , . . .--. .-. . 

. -. 

. .  

. . . .  

135 
i- 

. .  



Power f a i l u r e s  r e su l t ed  i n  t h e  l o s s  of data  from 2 samples and one QC se t .  

F i e ld  Control  and Blank QC Samples-- 
Tenax Car t r idges- - In  genesall, the  f i e l d  c o n t r o l  samples a s s o c i a t e d ' w i t h  

t h e  pe r sona l  a i r  c o l l e c t i o n s  gave b lank-cor rec ted  recover ies  of  80 t o  120%. 

However, f i v e  t a r g e t  compounds were recovered i n  excess ive  amounts (130% t o  

150% of sp ike  added) from Tenax ba tch  number 74: chloroform; 1,2-d ich loroe thane;  

l , l , l - t r i c h l o r o e t h a n e ;  benzene; and t r i c h l o r o e t h y l e n e .  A s i g n i f i c a n t  number of 

benzene-contaminated f i e l d  blanks were observed (22, 28 ng) .  These personal  

a i r  q u a l i t y  c o n t r o l  r e s u l t s  a r e  shown i n  Table  52. Simi lar  q u a l i t y  c o n t r o l  

d a t a  f o r  b rea th  and f i x e d  s i te  a i r  ma t r i ces  a r e  l i s t e d  i n  Tables 53 and 54, 

re spec  t i v e  l y  . 
Water Samples--Of t h e  seven t a r g e t  cornpounds loaded i n  f i e l d  c o n t r o l s ,  . .  

f i v e  exh ib i t ed  r ecove r i e s  between 78% and 88% (Table 5 5 ) .  Chlorobenzene (65%) 

and chlorodibromornethane (46%) r ecove r i e s  were l e s s .  Only chloroform ( p e r s i s -  

t e n t l y  ubiqui tous)  was found i n  f i e l d  b l anks .  

Dupl ica te  Sample Analysis--  

Tenax Cartridges--The agreement between d u p l i c a t e  sample p a i r s  is sunnnari- 

zed i n  Table 56 f o r  t h e  2Q t a r g e t  compounds found occas iona l ly  or f r equen t ly  i n  

measurable amounts i n  both the f i e l d  (F) and corresponding d u p l i c a t e  (D) 
sample a r e  l i s t e d .  The pe rcen t  r e l a t i v e  s t anda rd  dev ia t ion  (PSI)) f o r  those  

sample p a i r s  was c a l c u l a t e d ,  and t h e  median, 75 th  p e r c e n t i l e ,  and t h e  maximum 

t a b u l a t e d  e 

The agreement between d u p l i c a t e  p a i r s  was very good. In n e a r l y  every 

case ,  t h e  median S S D  was less than  30% and the '75 th  p e r c e n t i l e  va lue  was l e s s  

than 50%. 

Except f o r  chlorobenzene i n  pe r sona l  a i r ,  2- dichlorobenzene and z- 
undccane i n  b r e a t h ,  and 2- dichlorobenzene i n  f i x e d - s i t e  a i r  samples,  t h e  

p r e c i s i o n  of  t h e  remaining d u p l i c a t e  r e s u l t s  was s a t i s f a c t o r y .  

Table  57 summarizes t h e  i n t e r l a b o r a t o r y  p r e c i s i o n  between f i e l d  samples 

and t h e  corresponding Q d u p l i c a t e s  analyzed by t h e  independent l abora to ry .  

Water Samples--Water F/D sample p a i r s  a l s o  gave good p r e c i s i o n  d a t a  

(Table 5 8 ) .  

and l , l , l - t r i c h l o r o e t h a n e  e x h i b i t e d  the  h i g h e s t  v a r i a b i l i t y .  The independent 

l a b o r a t o r y  results for Q-dup l i ca t e s  a r e  shown i n  Table 59. 

O f  t h e  s ix  t a r g e t  compounds found i n  measurable amounts, bromoform 
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TABLE 5 2 .  LOS ANGELES 1 -'PERSONAL AIR FIELD QC SAMPLES 

l i e 1 4  Coarzola (Tenax Beech 79/19) Field Blanks (Teaax b r c h  74/79) 

hct;rouad. as kcoacy' 

Tarter Corpound )r neaa W D  w ne80 =D . 

Cblorofom 6/12 140/100 6/10 6/12 412 71/57 

1.2-Dichloroethanc 5/12 1501120 7/16 61 12 m / m b  - 
I,I.1-Tricblortwtbane 61 12 1401120 L / l b  6/12 317 85/16> 

knrene 6/12 1301110 12/10 6/12 22/28 U/69  

Carbon tetrachloride 6/12 i i o m  23/19  , 6/12 m/wD 
Brolodichlororcthanr NAe WA 0 - 
TrichloroeCbylene . 6/12 

p-Dioxane St10 

Chlor6dibr-tbaae x* 

I .2-Dibrorocrhmc WA/ 5 

~-Dct.oe 6/10 

.Tetrachloroethylene ~ .6/12 
- .  

6/12 Chlorobcnxene ' 

Lrhylbenxeae L. 6 / i O  
. .  

. . .  
. . . . .  . . . .  . . .  

.. Br-fom ... _ _  . . .  - .- .. m .  - .  . 
t -Xy  IC ne 6/10 

Styrene ' 6/10 

$-Xylcae 6/10 

..1,1,2,2-Tetracblorocrb.or 6/12 

. - -6110 . o_-?inene . .  

e-Dicblorobeoxcre 6/10 

r-Dicblorobenxenc WA 

a _ - l k c m t  6/9 

o-Dicblorobeazcne 61 10 

.-Uadec.oe ' 6/ IO 

a-lkdccaoc - - -  . ' , .- 6/10 

130/100 25/18 

120/86 . 23/36 
- 

-116 

120/97 20/15 

120196 19/18 

_ _  . -112 

I l0/8S. 23/29 

110/93 13/18 

. . . . .  .....- . - .  . - .  
- -  . . . .  - -  

I10/96 l a 1 1 9  

86/16 14/24 

120196 14/16 

l Z Q / 1 B  11/26 

110/16 L7l23 

97/81 l 7 l I J  

- 

- .  

93/92 17/16 

S 10195 16/18 

P 10/86 21/21 

1 1 Dl96 20/16 

6/12 

6/12 

WA 

6/12 

6/ I2 

6/12 

6!12 

6/32 

MA 

61 12 

6/12 

6/12 

6132 

61 12 

6/11 

%A 

6/12 

6/12 

6/12 
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aCorrected for background. 

bND = Not detec ted .  

NA = Not analyzed. C 

. .__ 



.. . .- - . . . . - . . . i _ _ - . - .  . . _ -  I 

TABLE 53. LOS ANGELES 1 - BREATH FIELD QC SAVLES 

F k l d  Controls Field Blanks (SDlmmctcr) . .- 

Recovery hckground. ng 

T4rgrt caclpound N Man SRSO N k r n  SRSR 

Chl orof o m  7 64 90 9 8 130 

1 ,Z-Dfchlometfunc 7 105 22 9 NDJ 
. .  

1.1 .l-Trlchlomethrne 7 1% 13 . 9 10 80 

Benzene 7 117 25 9 25 39 

Citbon tetrrchlorlde , 7 80 12 9 ND 

I lr~ lch~oranethrnc  ' 7 74 . 43 9 ND 0 

frfchloroethylene 7 99 23 9 1 46 

. . .  

poroxrne . 7 88 32 9 2 19 

Chlomdlbmantthne 5 92 35 9 ND .. - 

Brasf om NA 9 ND 

89 . 9 

69 13 

99 ,_ , .._ 13 .- 

310 -- . 12 ~ _. 

82 20 

-88  - ~ 11 

9 6 

9 11 

9 3 

9 XD . , .  . 

9 no 
9 2 

33 

104 

40 

- 
74 

- m-Ofchlombenzene NA XA - 
n-lkune 7 85 16 9 3 81 

- o-01chloroknzcnc 7 ' ' 8 8  " ' . .  7 9 2 n .. . 

n-Undtcrne . 7 - - . a  21 '. 9 4 .  . 55 - 
.92 . . . . ,... . 19 9 .  I O  7 -. . .  . 

_ -  . -  ..-- * -  - _ _  - 
. . I . . _  - .  n-Dobtunr . ' - 

f , l , l .2 -Tetr~chloror~ne MA - 9 , KO - 
a ND - Not d e t e c t e d .  
bNA = Not analyzed.  

. .  

. .  . . . . .__  

. .  . - . . . . . . .  . 
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TABLE 5 4 .  LOS ANGELES 1 - FIXED S I T E  A I R  FIELD Q C  SAMPLES . . . - .  . . .  . _ _  

. . . . .  -. . 
Target Compoud 

Field Blanks Field Controls 

. - ~ccovezy' Background, ng 

N Heaa U S D  N nean ?;RSD 

Chloroform ...... _ _ _  
1,2-Dichloroethane 

I,l,~-fricbloroerhaoe 

Benzene 

Carbon tetrachloride 

Bromodichlorornethane 

Tri chloroethylen; 

p-Dioxane 

. . .  - - . - Chl2rod.i - bromometh?.qe- -. - ,_ , . 

. . . . .  

- ... 

. .  

. .  

.~ 

- ... 

4 

4 

4 

4 

4 

HA 

4 

4 

. .  

124 

128 

120 

1 1 1  

95 

99 

101 

NA 

1,2-Dibromoethane )PA 

n-Octane 4 - 
.......... 

Tetra chlo-roe thylene 4 

Chlorobenzene 4 

Ethylbenzene 4 
_ . .  - - -. . . .  

Bromoform NA 

E- Xy 1 en e 

. - 4  Styrene-- ' 

- o-Xylene 4 

1,1.2 ,2-Tetrachlo~oethanc _ _  , - , . 4 

4 
_.  .. ._.-_ .--..--. . . .  -" 

. . .  . - . . . . . . . . .  . . . .  -_ .... __.- .. _- ...... --- . . . . . . .  

a-Pinene 4 - 
pDichlorobenzene . . . . .  4 

?-Dichlorobenzene HA 

- n-Decane 4 
. .  _ . .  

. .  

- . . . .  

102 

100 

a4 

a? 

66 

67 

99 

. -  . .... - .  

102 

65 

.87 

.- 
86 

i . 

.... 

. _- . . . . .  - . . . .  - - .  - - o-Dichlorobenzene - 4 ~ 88 

- a-Undccaac . 4 -  90 

E-Dodecanc 4 95 

1 . 1 . 1 . 2 - T e t r a c h l o r o e t h ~ ~ e  NA - 

4 

18 4 

10 4 

23 4 

9 4 

- NA 

9 4 

. .  

l i  4 
.. - NA 

- 4 

14 4 

11 4 

21 4 

. .  

2 

ND 

4 

19 4 

- NA 

61 I 

4 13 

13 4 

12 - 4 

68 4 

8 4 

- NA 

_ .  . - .  . -- 

13 4 

. I r  I1 

I&- ' . 4 

3 .  4 

- 4 

. .  . .  
. .  

2 

5 

4 

2 

h3 

. . . . .  

m 
ND 

- 
6 

3 

5 

2 

!in - - 
a 

Corrected for background. 

ND = Not de tec ted .  

NA = Not analyzed. 

- - _  - - - 
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. - .  . .  . ... . . . - -. .--.-... -._ _ _  _ _ _ _  .. - -  . . ._ . . . . .  . . -. . . 

. .  . . . .  - ,TABLE 5 5 .  LOS ANGELES 1 - WATER FIELD QC SAMPLES 

cbloroforr 

1 . 2 - D i c h l o t w t b ~  

1.1.l-frirhlorocLh.ne 

&m*oc 

XA 

12 

' 2 .  . . .  
MA 

I2 

XA 

1A 

12 

.............. - 

I .  -..- _ .  , 
. 12 . 

. .  . . . .  . # A - -  

. .  M 
-.-. .- .... 

* M 

27 I1  

l& 11 

e. IA 

54 11 
. . .  - .. #A . 

1u 

16 11 

1s I1 

YA 

- ...... MA 

. . .  
. . . .  

- -  
I - 

nA 

1A 

u 
IIA 

KA 
..... 

u MA . -  

MA - m 

. . . . . .  

. . - . - - _.- 
I . l , l , 2 - t t t r a c b l o r w ~ ~ w  *A - - I u '  

a Corrected for background. 

bNA 0 Not analyzed. . 

ND = Not detected. C 

... - 
- .  

. .  
. . . . . . .  . .  . . _. - 

. . . .  - . .  
. -  . . . . . . . . . . . . . .  
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. _  
TABLE 5 6 .  
PERCENT RELATIVE STANDARD DEVIATION (XRSD) FOR F/D RESULTS 

LOS ANGELES 1. - DUPLICATE SAMPLES (AV, B R ,  X V )  

Brertb, IRSD Fixed Site Air, W D  * Personal A i r ,  W D  

Target Compound fledian (N) 75% tile thx ,  flediaa (N) 752 tile b x .  Hedim (1) 75% tilt Bax- 

Chloroform 28 (21) 56 109' 25 (3) 5 1  51 34 ( 5 )  49 60 

1,2-Dichloroethrne D 
- - 12 ( 1 4 )  2Q 31 - (Q) 9 (1) 

l,l,l-ftichloroethane 8 (23) 

Benzene . , 13 (23) 
. . .  - .... 

- .  

Carbon tetrachloride 1s (21) 

Irichloroetbylene . .  - 12 (17) 

Tetr.chloroethy1ene 12 (19) 

Styrene 28 (21) 

E'Di ch lorot"aterae--'-'-'--''. 30 . (2 I ) - ... 

-.. ithylbeare'nc . . ' .  13 (21) - 

22 

a1 

30 

. .  

. . .  

24 

16 

63 

-. -..49.--- 

..... '26 

111 11 (12) . .  

113 20 (12) 

63 7 (2) 

54 10 (7) 

63 15 (11) 

96 24 (33 

' i io .--. 1 I ' ( 8  j 
. .  

123 . 26'(8) 

20 

44 

I S  

26 

- 104 
_.. 

1-6 

49 

-- 18 61 

12 16 

29 71 

14 38 

22 39 

35 37 

12 32 

13 31 

. . . . .  -. 

. .  

o-Xylene 13 (22) 25 130 14 (11) 21 31 17 (6) 19 27 
. .  . .  - 

. _. . z-Xy lenc . .  15 (23) _. , 24 116 ' io (izj 2 6 - -  64 13 (6) 13 71 ... . .  . .  . .  
:-Decane -.- . 12 (19) . ' 32 110 26 (6) 32 53 24 (5) 29 . 30 ........ . . . .  _ _ _ _  
- n-Dodecaac! 13 (23) 35 113 19 (4) 20 27 37 (5) to 42 

1 ,4-Dioxane 20 (6) 21 65 - (0) 8 (3) ' 11 10 0 0 

- a-Octant . . . -. - 11 (21) 39 141 4 ( 9 )  . 6 32 20 ( 6 )  22 58 

61 .It3 24 (5) 30 33 
. . .  ...... 

. - .  . . . .  . . . . . . . . . . . . . . .  ............. - ._. -. . 15 (23)' .-.--35 114'- -. S I  (7)  
. . .  .... . . . . . . . . .  

--n-Uodccane - 
-. ,. -.--.- 

14 (22)" ' 23 121 i i  ( 8 )  14 72 9 (3) 69 69 a-Pinent .- . . - . .  ~ .. 

.- .  . . . . . . . .  . . . . .  - . - .  . . . . . .  

. -  

. . .  . .  . .... - . . .  * . -.-. . . . . . . . . . . . .  ._-  . . . . . . .  ... 

. . . .  
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TABLE 57 .- LOS ANCELES I - DLJPEIW'RE S k E E S  '(AiP, BR, XV)  PERCENT RELATIVE 
.STANDARD DEVIATION (XRSB) FOR F/Q RESULTS - v 4 

'Personal Air, W D  Breath, BSD FixedSice  Air, WSD 

Target Compound Redian (N) 75% r i l e  H r x .  ffedisn (N)-- 75% tilt Max. Median (N) 75% t i l e  Hax. 

Chloroform 90 (21) 100 130 130 (4) 140 140 120 ( 5 )  130 130 

- 1,2-Dichloroethane 20 (3)  20 100 - ( 0 )  - (11 19 

l . l .1-frichloroetbane - ( 0 )  - ( 0 )  - (09 - 9 - - 
Benzene . 29 (22) 87 110  37 ( 8 )  71 

Carbon tetrachloride 29 (10) 46 50 - (0) 

Trichloroethylene 30 (3.9.) ._.___. 55 92 5 3  (1) 90 

0 

- . . . . . - - . 
ferratbloroethyleae ' * -22-'(22) 75 100 24 (11)  46 

. .  .- .- . -. 
Styrene 21 (17) 33 96 9 . 4  (2) D 

. .  .-.. . .- - - -_ . 
p-Dichlorobenzene - 73 (17 )  100 130 37 (3) 6 2 - -  . 

Ethylbenzene . .* . 35 (21.) 60 120 30 ( 6 j  - 49 

- o-Xylene . .27 (22).  60 130 2.5 ( 3 )  20 

98 

- 
100 

68 

IO 

..e 
50 

20 

86 

b . 2  

28 

100 

57 

bb 

9 2  

99 

.- 

.... . 

26 (21) 65 120' . 12 ( 8 )  . 58 75 17 ( 6 )  5 1  89 - -  E-Xylene 

- - 0 - ( 0 )  n-Decane - ( 0 )  - ( 0 )  

a-Dodecrne 52 ( I S )  68 140 - ( 0 )  D 52 ( 5 )  83 98 

- - (1) D 26 1 , & - D ~ D X J U C  28 (4) 37 40 - ( 0 )  

D - 18 ( 5 )  85 87 - n-Octane 39 (22) 63 120 - ( 0 )  

f - - 
- 

- n-Undeeme 

E-Pineoe 

51  ( 1 8 )  7% 130 - (0) - 0 56 ( 5 )  100 100 

e 12 
. - 17 ( 1 4 )  38 ~ . 9 b  - 32 (9)  -._ - 5 3 .  _ _  57 . .I1 (2) 

. . -. . .  
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TABLE 5 8 .  LOS ANGELES 1 - PERCENT RELATIVE STANDARD DEVIATION (WSD) 
FOR F/D RESULTS OF DUPLICATE WATER SAMPLES 

- 

Target Compound 

Water, %RSD - 
Median ( 8 )  75 th  Percent i le  Max. 

Chloroform 6 (16) 10 . 27 

l , l , l -Trishloroethane  17 (10) 

Bromodichlorornethane 4 (17) 

Dibromoehlorornethane 4 (16)  

Tetrachloroethylene 2 ( 1 )  

Bromoform 13  (12) 

52 

9 

9 

- 
33 

74 

133 

29 

- 
42 

143 
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TABLE 5 9 .  "LOS ANGELES 1 - PERCENT RELATIVE STANDARD DEVIATION (DSD) 
FOR F/Q RESULTS OF DWLICAE WATER SAHPLES 

_. 
Water, %RSD 

Median (n) 75th Percentile Max. Target Compound 

Chloroform 22 (17) .  32 40 

22 (17) 40 52 Bromodichlorometbane 

Dibromochloromethane 31 (17) 43 53 

59 67 Bromoform 42 (5) 

. . . . . -. .. . . 

. . . . . - . . . . . . - . . . . - . - .  . . .  . . .  . .. - _  ~ 

- . -  . .  . ~. . , .. 
. . .  _. . - . .  _. - . .. . . . .  

. . .  - . . -  . . -  - .- .  _-. . . . - .  - _  . _  
. . .  
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. .  ...... . . . . . . . . . . . . . . .  ..... - -  
Perf ormance-Audit Sample Analysis-- . *  

Tenax Cartridges--Performance a u d i t  samples were prepared by f o r t i f y i n g  
Tenax c a r t r i d g e s  with s e l e c t e d  aromatic and a l i p h a t i c  t a r g e t  compounds. The 

Tenax f o r  a l l  a u d i t  samples was suppl ied by RTI and f o r t i f i e d  by EHSLJEPA- 

RTP . 
The a n a l y s i s  o f  t h e  a u d i t  c a r t r i d g e s  were c a r r i e d  o u t  b l i n d ;  each c a r t r i d g e  

was given a l e g i t i m a t e  s tudy number and a chain-of-custody form! before  being 

in t roduced  i n t o  t h e  sample chain,  The r e s u l t s  were repor ted  to EPA without 

any background c o r r e c t i o n  and a r e  surmaarized i n  Table 60. 

Approximately equal  numbers of t a r g e t s  exhib i ted  a p o s i t i v e '  and negat ive  

b i a s .  Tr ich loroe thylene  (+43.7%) and benzene (+31.2%) had t h e  h ighes t  p o s i t i v e  

b i a s ;  ethylbenzene ( -25 .0%)  and bromoform (-22,7%) showed t h e  h i g h e s t  nega t ive  

b i a s .  Prec is ion  e s t i m a t e s  were p o o r e s t  for bromoform and b e s t  for chloroform 

. .  ... and carbon t e t r a c h l o r i d e .  

A s'et' of fou r  a u d i t  samples were prepared a t  RTX and submitted t o  t h e  

independent labora tory  for a n a l y s i s .  - T h e i r  r e s u l t s  a r e  shown i n  Table  . .  61. 

. -.. _- - - -  Water Sak le s - -The  wate2'QA d a t a ' a r e  shown in Table 62. .Ta rge t  compound 

.- 

measurement i n  t h e  a u d i t  samples provided by EPA, Cinc inna t i  i n d i c a t e d  low 

r e c o v e r i e s .  

from sample QC- 1 and QCL2, . respeceivqly)  . 
This  was p a r t i c u l a r l y  t r u e  f o r  bromoform (17% and 23% recover ies  

Blanks w e r e  , ana lyz id  . .  and reported 
. .  

. . . . .  ...... -. . . .  
a s ' d e v o i d  . .  of a l l  .. - - .  t a r g e t  compounds. ~ -. 

. _ _  ....... 
S e codd'. T r i p  

. _  
F i e l d  Operations-- . . . . . .  

The second c o l l e c t i o n  of environmental and b i o l o g i c a l  samples i n  t h e  

g r e a t e r  Los Angeles a r e a  was performed between May 21 and June 2 ,  1984. Some 

equipment had been s t o r e d  in t h e  a r e a  a f t e r  t h e  f i r s t  t r i p .  These m a t e r i a l s  

and o t h e r  sampling - supp'l ies . s e n t  from RTI were l o c a t e d  i n '  a.workroom a t  t h e  

Holiday IM i n  Torrance,  -Ca l i fo rn ia .  No system a u d i t  was performed a t  t h e  

sampling s i t e .  The d e s c r i p t i o n  of t h e  f i e l d  a c t i v i t i e s  presented  below is 

based on personal  in te rv iews  w i t h  members of t h e  a n a l y t i c a l  sampling s t a f f .  

- 
_ _  

. . .  . . . .  . .  . -  .. - 

Sample c o l l e c t i o n  was accomplished by two two-person teams. A l l  of the  

sampling personnel  were experienced,  each having p a r t i c i p a t e d  i n  at l e a s t  

t h r e e  previous f i e l d  c o l l e c t i o n s .  
- - .  
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..- . ~ . .  

Mean X RSD of  
Target Compound M Amount Added, ng Bias, % B i a s  Data 

6 Chloroform 

1,1,2,2-Tetrachlotoethane 11 

6 

6 

11 

. l,l,l-Ttichloroethane 

Carbon tetrachlor ide  

Trichloroethylene 

158-350 

300-700 

400-800 ' 

300 

12.6. 14.8 

-14 .6  38.2 

17 - 7  18.1 

16.0 9 -9 

38.5 43.7 150-650 

12.2 

-22.7 
- ... 

23.2 

46.2 
. -  

io" 150-650 

11 ' 150-700 

loa 100-650 

11 125-600 

IOa 100-650 . , 

-.--. -.-- - ~ e t ~ a c ~ ~ ~ r o e ~ h y l ~ ~ ~ e  . . .  *-.. .._ ........ _.&_ ....... - ... 
I .  

Bromoform, 

- -- -. . . .  .Chlorobenzene .. - . . . . . . . . . .  _ _  _ _  . .  

Benzene . 

. . . .  - .. .Ethylbenzene 
. . . .  - - .____ - _ _  _ _  

--16.7 28.0 

31.2 27.8 
. .  I .  

. .  18.8 - , -  

-25 .O 

. . . .  - . .  I - .  - . . - .  

... ..-. c 

. - I . .  -._. . . . . . . . .  . . -  . . . . . . . . . . .  ... - .. . .  -. . . .  .. 
. :. 

.._ . . . . . . . . . .  

. . . . . . . . . . .  .- . .  
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TABLE 62. LOS ANGEES l - P E R F O M C E  AUDIT SbLLipLE RESULTS - 
WATER ANALYSIS 

~ 

Sample QC-1 QN-2) Sample QC-2 (N=2) 

Target Compound CODC., pg/L %Recovery Conc., pg/L %Recovery 

Trichlotoethylene 1.57 . . . . . . .  . . .  -.__. -. 

Bromodichlotomethane 

Dibromochloromethane 

1.36 

1.18 

3 3 . 4  
I .  

7.85 

73 

56 

60 ' 9.70  75 

80 

4 9  

6 3 2  

5 . 9 4  

76 

50 
-.  .......... - -__ -_  - .... _ _  .. - - .-- - - - .----.-- . - - . _.-.. _______. . . - . . . . . . . . .  

. ._ . 

3.32 59 - .. 

2 .40  

50 
. . .  . . . . .  . -  . .  

. _  _ -  . Tetrachloroethyiene . -- . - . - .  0 *ss . -  

23 0.47 17 !.. 

- .  - .._ . _ . -  -... . . . . . . . . . . . .  ._. .  _. - . . . . . .  - . .  -. .--_ 
.. . . . . . . . . . . . . . . . . . . . . . . . .  . .  ....--.- . . -  . .  . _-  . 

....... . . . . .  .. .- -. -. -_ ..__ . .  .. -.. . - _  - ~. - . _. . - _ . . _  ~ 

- -. 
. .  

. .............. . . -. - ._^. . .-.--- - -.-. , __. ........ . . - - . - .  . . . . .  
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. The p a r t i c i p a n t  i d e n t i f i c a t i o n  numbers reserved f o r  t h i s  Los Angeles 

s tudy  were 42251 t o  42300. Each number. was followed .by  a. Computer-generated 

check d i g i t .  The f i r s t  two numbkrs i n d i c a t e  t h a t  t h e  sampling was conducted 

dur ing  t h e  second t r i p  of  t h e  f o u r t h  year  of t h e  s tudy.  

were unique and d e s c r i p t i v e  f o r  t h i s  sampling t r i p ' a n d  were u t i l i z e d  a s  t h e  

pa r t i e i p a n t  i d e n t i f i c a t i o n  number. 

A sample c o l l e c t i o n  schedule (Table 63) was prepared a t  t h e  s t a r t  of t h e  

s tudy .  .The schedule  i d e n t i f i e d  t h e  p a r t i c i p a n t s  from whom D-type and Q-type 

d u p l i c a t e s  were t o  be  c o l l e c t e d .  I t  a l s o  i n d i c a t e d  the time a t  which m a t r i x  

. . f i e l d  c o n t r o l s  and.blanks (QC sets)  were scheduled f o r  exposure.' The frequency 

of d u p l i c a t e  - c o l l e c t i o n s  and QC s e t  exposure were based on g u i d e l i n e s  issued.  

by t h e  P r o j e c t  D i r e c t o r  and incorpora ted  i n t o  t h e  schedule such t h a t  t h e  

a d d i t i o n a l  burden on t h e  pa r t ' i c ipan t  and a n a l y t i c a l  s t a f f  was minimal. . -  

The l a s t  t h r e e  d i g i t s  

. .  

. -  
- __. . . 

The p a r t i c i p a n t s  were s e l e c t e d  from t h e  117 i n d i v i d u a l s  e n l i s t e d  dur ing  

t h e  f i r s t  t r i p .  The design of t h i s  s tudy  requi red  t h e  c o l l e c t i o n  o f  samples 

from 50 former p a r t i c i p a n t s .  This was.-accomplished-plus t h e  sampling of two 

a d d i t i o n a l  i n d i v i d u a l s  who were n o t  o r i g i n a l l y  scheduled. The completion 

f i g u r e s  f o r  t h e  c o l l e c t i o n  and a n a l y s i s  of samples from the 52  i n d i v i d u a l s  i n  

t h i s  s tudy  a r e  shown i n  Table 64. A sample r e c e i p t  r e p o r t  is shown i n  Table 

6 5 .  

The methodology employed during t h e  f i e l d  opera t ions  was descr ibed  i n  a 

series of s t a n d a r d  opera t ing  procedures (see Table 46). I t  was a s c e r t a i n e d  

from a n a l y t i c a l  s t a f f  in te rv iews  t h a t  t h e  approved SOPS were p r o p e r l y  implemen- 

t e d  a t  t h e  c o l l e c t i o n  s i t e .  

Sample Analysis--  

Tenax Cartridges--The a i r  and b r e a t h  c o l l e c t e d  during t h e  second t r i p  t o  

Los Angeles were analyzed by c a p i l l a r y  column gas chromatography/mass spec t ro-  

metry/computer (GC/HS/COMP) employing procedures  descr ibed i n  SOP No. 553-001 
and 002. Personal  and f ixed  a i r  samples were analyzed on t h e  Finnigan 3300 
quadrupole system on 20 a n a l y s i s  days between June 7 and July 3, 1 9 8 4 .  Some 

o f  t h e  f i x e d - s i t e  a i r  and a l l  of t h e  b r e a t h  c o l l e c t i o n s  were analyzed on t h e  

Finnigan 4021 quadrupole system on 13 a n a l y s i s  days between June 14  and June 

2 8 ,  1984.  
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TABLE 63.  LOS ANGELES 2 - SAMPLE COLLECTION SCHEDULE PARTIAL LISTING 

AV (Batch No.) BR (Batch No.) wv 
Part i c ipant  No. F B Q QC F D Q QC F D Q QC 

4225 1 
42252 
42253 
42254 
42255 

- - . - 42256 .  
4225 7 

- 42258 
42259 
42260 

42261 - 
42262 

. -  42263 
42264 
42265 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

. 2  
2 
2 
2 
2 

2 
2 

. 2  
2 
2 

2 
2 

2 
2 

,, 2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2.  

100 

2 

2D 

2 

2.  

2 

2 
. .  

2 

1 

1 

1 

1 

1' 

1 

1 1D - 1 
1 
1 
1 1 
1 

2 

2D 2 

1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

42286 . 
42287 
42288 
42289. 
42290 

- .  

2D 

. 11) 
1" 

1 

42291. 
'42292 ' 
42293 
42294 
42295 . 

2 

+ 

1 

42296 
42297 
42298 
42299. 
42300 

11) 1 

1-  
1 

10 10 9 50 00 10 10, 6 5 5 4  

Indicated QC set w i l l  be s e n t  t o  t h e  QA Lab. 
"D" i n d i c a t e s  u s e  of c a r t r i d g e ( s )  spiked w i t h  deuterated compounds. 
A l l -Tenax  dupl i ca tes  w i l l  be c o l l e c t e d  on deuterated c a r t r i d g e s .  

a 
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TABLE 64. LOS ANGELES 2 - C0tf"ENESS OF SAMPLE 
coLIIF-calo;fJ  AND ANALYSIS 

Samples Scheduleda/Collected (%) 

Sample Type Personal A i r  Fixed Air Breath Water 
~~ ~- -~ ___ ~- ___ 

Fie ld  104/104 (100%) 48/48 (100%) 52/51 (98%) 104/104 (100%) 

D-Duplicate 10/10 (100%) 5 / 5  (100%) 5/4 (80%) loll0 (lOSX) 

Q-Duplicate 10/10 (100%) 5/4 (100%) 5/4 (80%) 10/10 ( I O Q X )  

a 
Samples Scheduled /Analyzed (%) 

. Sample Type Personal A i r  Fixed Air Breath Water 

F ie ld  104/104 . .  (100%) 48/47 (98%) 52/51 (98%) 104/103 (99%) 

D-Duplicate 10/10 (100%) 5 / 5  (100%) 5/4 (80%) . lO/lO-(lOO%). ,. 
. . . . .  . .  ._ .. - 

- . .  ' . Q-Duplicate. .10/10 (100%) 5/4 (80%) . 5/11 (80%) . ' lo/lO (100%) ._ . . . . . .. . - . 
. .  . . 

Based on the actual  52 study respondents. a 

. . . _ .  

. -. .. 

. .  
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TABLE 65. LOS ANGELES 2 - SAMPIX UCEIPT REPORT 
. . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prepared by:. Pa t  Blau 

Date : June 5 and 114: 1984 
. . .  - 

....... 
Sample Trip: Los Angeles - 2 

Sample Code Explanation 

42279-0 BR-Q Broken c a r t r i d g e  
. .  

42293-1 AV-F2 

42262-6 BR-F . . ' 

Broken Kimax tube,  rep laced  upon 
r e c e i p t  a t  RTI 

Not c o l l e c t e d ;  hea l th - r e l a t ed  
p rob lem - .- 

425-9 WV-FB7 Samples received but  no SP/COC 
streets. Received 6/14/84 

- .- 

.. .A11 samples 'were-collected b u t  
n o t  scheduled. 

43030 2 - 0 
42303-8 

Prepared by: Kent Thomas' . 

Date: 

- - - - -__-- -__-- - - -_- -_________o___o______~-- - - - - - - - - - - - - - - -~- - - - -~-~-- -~~--~ 
. - - .  

. .  

....... . - 
. . .  . . .  . . . . . . . . . .  - .  

June 6 ,  1984 . - -  - -  - - -  
. . . .  . - - - .- -- . - .. . . -  

. . .  Sample T r i p :  :::. :-Los.Angelts.-  2 . - . .  -. ._ 
_ .  . 

. - . .- - -  - .-. .... ...- .. .-._.-_ .... _-_ ... _.._- , _ _ _  _ _ _ _ _ _ . _ - - - - -  . .  . .  . .  . _ -  . 

Sample Code Explanation 

42251 AV-Q1 

. .  . . . . . . . .  __- ~ -. . 

- . _ . .  42253.AV~F1 . . . . .  

. . .  - 

- - -_ 
42262 BR-F 

42281 AV-€3 . -  

Lost. Rescheduled €or  p a r t i c i p a n t  
No. 42284 

.-  - _  - .  . 
...... - .-- Lost. The designated Fl and F2 sam- 

p l e s  were destroyed. The D-dupli- 
c a t e s  €or t h i s  p a r t i c i p a n t  were 
relabe1ed.F-samples.  The D-dupli- 
c a t e s  rescheduled €or p a r t i c i p a n t  
No. 42266. 

. - -_ . . -. 

. . . . . .  
Not c o l l e c t e d .  

. .  
. . . . .  Lps t .  The designated F1 and P2 

samples were destroyed.  The Q- 
d u p l i c a t e s  f o r  t h i s  p a r t i c i p a n t  
were re l ab led  F-sampled. The Q- 
d u p l i c a t e s  rescheduled for p a r t i -  
c i p a n t  No. 42298. 

- .  ... . .  _ - .  . .  . _  . 

AV-QC s e t  scheduled d u r i n g . c o l l e c -  
t i o n  of 42291 was exposed i n s t e a d  
€or 42287. 
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P r i o r  ' t o  sample a n a l y s i s ,  r e l a t i v e  response f a c t o r s  for each t a r g e t  

compound were e s t a b l i s h e d  by analyzing a minimum of seven' c a r t r i d g e s  conta in ing  

known amounts of a l l  t h e  t a r g e t s  p l u s  perf luorobenzene and per f luoro to luene  

(RRF c a r t r i d g e ) .  Based on t h i s  d a t a ,  average RRF va lues  were c a l c u l a t e d  and 

used t o  q u a n t i t a t e  t h e  v o l a t i l e  organic  levels i n  samples c o l l e c t e d  f r o m  t h i s  

sampling t r i p .  This  opera t ion  was c a r r i e d  o u t  on each a n a l y t i c a l  system used 

( F i m i g a n  3300 and 4021 GC/MS/COHP). 

. .  . . .  

An a d d i t i o n a l  RRF c a r t r i d g e  was run dur ing  each sample a n a l y s i s  day and 

t h e  agreement with t h e .  previously 'determined W v a l u e  recorded. Note t h a t  

t h e  d a i l y  RRF was no t  used t o  q u a n t i t a t e  t a r g e t  Levels b u t  only served a s  a 

check on the .cons tancy  of  instrument  performance-. The RRF values  used during 

t h i s  s tudy  and t h e i r  v a r i a b i l i t y  a r e  l i s t e d  in Table 66. I n  a d d i t i o n ,  t h e  
.. ------.instrument .tune ... was . .checked by measuring t h e  . i n t e & i t y  o f  per f luoro to luene  

(PFT) fragment ions r e l a t i v e  t o  t h e  base peak. The performance of t h e  gas 

chromatography column was monitored f o r  peak r e s o l u t i o n  and symmetry. 
. .  - . . . . .  . . . . . . .  . . .  

Th&'PFT tune  was .within t h e  a c c e p t a b l e  'range on both &.truments during 

Peak r e s o l u t i o n  and symmetry were also acceptab le  ' o n -  t h e  a n a l y s i s  per iod .  

60th systems. 
. . .  . -  . ._ . 

Water Samples--Water samples c o l l e c t e d  during t h e  second t r i p  t o  Los 
. .  

Angeles were analyzed by purge and t r a p  gas  chromatography between June 14 and 

Jdly-18,-.1984 during'l6 a n a l y s i s  'ilays. Samples w e r e  s t o r e d  t h r e e  t o  s i x  weeks 

b e t  w e e%- C d l 1  e C ti on ' a nd. -aria 1 y s i s . 
. . . . . . .  . . .  . . .  .. . .  . .  . . . . .  .--_. . . . .  .- . .  

, 

. - ..... .. Four mul t i -poin t  c a l i b r a t i o n  curves: .were generated p e r i o d i c a l l y  t o  give 
-. 

t h r e e  composite curves.  which were used t u  q u a n t i t a t e  t a r g e t  compounds i n  

samples analyzed dur ing  each t i m e  i n t e r v a l  
. .  

The d a t a  from one sample was l o s t  due t o  a program malfunct ion.  
., - . .  

F i e l d  Control  and Blank QC Samples-- 

- :..:'.-*'Tenax -Cartridges--Tenax batch number 85 used f o r  personal  a i r  sampling. 

gave e x c e l l e n t  t a r g e t '  recovery from f i e l d  c o n t r o l s  (Table 67 ) .  Only chloroform 

(130%) and 1,1,2,2-tetrachloroethane (140%) f e l l  o u t s i d e  o f  a n  85-120% recovery 

range and only benzene e x h i b i t e d  a s i g n i f i c a n t  background l e v e l .  

. .  

. . . .  . . .  
. On t h e  o t h e r  hand', t h e  Tenax used i n  b r e a t h  c a r t r i d g e s  (batch number 81) 

was c h a r a c t e r i z e d - b y  nine t a r g e t  r e c o v e r i e s  below 80% (Table 6 8 ) .  S i g n i f i c a n t l y ,  

. . . .  

. . .  - . . . . . . . .  
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TABLE 6 6 .  LOS ANGELES 2 -*RELATIVE RESPONSE FACTOR (RRF) VaLUES 
USED TO CALCULATE VOLATILE ORGANICS CONTENT ON TENAX CARTRIDGES 

&IIl.M 

C . r h  tetrachloride 

..... .-___ Trirhloroorhylroc 

- - .. 
CbloroIorr . . . . . .  . -. ~ .___ 

' I  . _  . 

62 786 1.8 -594 
6h .a22 6.0 la7 

61 . .237.---- 12.3 ~ -~ ,230 
97 .si33 12.3 .664 
99 -360 12.4 . U 6  

7s 1.902 10.3 1.549 

117 .597 . 10.6 I568 
119 .578 :10.6 3 . 7 8  

95- .-.____ -87b . 1C.b . . . .  -499 
130 .793 12.5 532 
132 .777 12;1 - .5tl 

83 1.265 10.3 . 1.069 
. . . . . . .  -__._. 85 . . . .  -795 1 . .. .-.9.] ...... -..750 

10.6 
12.) 

12.6 
10.3 
11.3 

7.5 

9.4 
8.b  

8.h 
11.6 
a. 1 

13.1 
4 2 . L  -. 

a3 
129 

58 
88 

- 127 

- .  
. . . . . .  

- 129 - 
107 
lop 

. -.-- 

Jet rachloroerbylemc . .  144 
166 

57 
I5 

. -.- --.-. - . .__ - .  . . llb 

Cblowbenreae . 77 
112 
1 I C  

LLhylb8o.oa. 91 
106 

173 

-. - .> . , - ._ _. .-Ocu.e- . 

._ - . ......... --.. __. -- -.-. ...- . _ _ _  . ..... . .. 

. . . . . . . .  - .. - 

.- --.-- -_. . Braofom . . 

p-Xyl.cx . .  91 
106 

. 104 

. 91 . 

. . . .  
. -. - .. . Styrene - --- 

. .  
yXylenc 

106 

1.1.1.2-Tctr.ch1oro.rh.w 117 
131 
133 

,b7C 
.023 

.258 
. .ma. 

. . .  .~ 
.os4 

.' .074- 
... . . .  

. - .  
.I16 
.111 

. .wo 
.a19 

36.0 - e 619 11.0 
,028 . 32.L 

. 38.4  ' . lL3 21.6 - -  39.a . . .242 20.0 

6o.a .250 38.7 
' 55.5 . - .3&2 39.2 

. 33.3 e 232 2S.1 

s8.a 

_- 

.. 

31.8 ~ 223 29.8 I 

10.7 . C52 16.2 . 
9.b .563 11.0 

19.2 

If .s 

83.2 
13.1 
13.0 

.13.5'- ' 

- .  . -. 

16.7 
16.2 

56.6 

15.9 
18.2 

19.9 

15.4 
lC.b 

18.2 
17.4 
17.5 

.289 

.369 

.307 .. ._ . .  

. 089 
1.520 

0 L63 

1.833 
-599 

. -255 

1.705 
.a86 

1.177 

1.705' 
.6a3 

. .267 
.370 
.U6 

19.5 
20.3 . . .  

. 17.6 

16.0 
15.1 
16.7 

16.6 
l L . 2  

40.4 

13.9 
13.7 

18.0 

13. I 
12.L 

20.0 
19.3 
19 .O 

-. . . .  

. . .  

.723 

.2C7 

.333 
-727 
.CbL 

1.362 

.621 

.589 

.SI5 

.563 

.53s 

1.239 
0.806 . 

.371 

.479 

1.211 
1.515 

1 .os2 
-982 . 

1 .OS2 
.982 

.752 

.E68 

1 L . 3  
It. 1 

13.2 
9.5 
9.5 

12.1 

7.5 
7.5 

16.7 
16.1 
16.9 

9.6 
9.6 

38.7 
17.7 

27 .5  
30.7 

16.1 
15.6 

12.2 
11.8 

8.9 
9.3 

.E62 9.0 

.903 - .  . 7.8 
-179 6.5 

1.320 ' 12.2 
2.191 10.2 

. 7  L9 10.9 

2.423 10.7 
1.123 10.1 

. I . O U  8.6 

2.156 1O.L 
1.123 6.3 

2.024 . 6.. L 

1.92.5 10.0 
1.203 8 . 4  

. LSC 8 . 4  

.590 6.9 

.549 6.9 

83 .923 20.5 -897 12.9 ,986 13.0 
lb6 .039 20.9 .002 10.3 ,068 1l.L 

~ . . -  - . - -  . . .  . lb8 .053 20.7 ,053 1O.L .111 1l.S 
. . .  1 , 1 ,2,2-Ter r* chbloro~rhae 

. . . .  . .  - - _. 

- - .. - . - - .- . . . .  -. . -. . . .  -. . . . . . .  
(continued) 
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. .  TABLE 66 (conk'd.) 
. . .  rinniian 3300 rinrrigrn LO21 

3/1/66 312 - 1I13lUL ' 1tl - btl5/8b 
Rw Icv Rw w . W I T  tcv f a r i c k  Coapouod ??/I 

93 -055 18-1 -078 13.1 1.416 ' L.3  - 121 .oza 20.5 -031 1L.2 .2OL 6.1 
a-Pioeac 

136 ,596 13.9 .621 13.6 .173 6.k 
. . .  

. . . . .  1L6 1.223 13.9 1.165 11.7 . 1 . w ~  10.0 

' . 57 1.038 . I $ . &  1.076 16.2 1.870 10.4 
as ~ 275 2a.7 103 26.7 .&sa 7 . 9  

112 .036 12.2 .OM 11.6 .171 7 . 9  

'- o-Dichlorcbcnzcnc .- ._ . ..-- 316  I.oaa 13.2 . 1.056 13.7 1 . u o  9.3 

o-unbccrne ' 57 1.067 17.4 1 .086 16.a 1.167 I .12 
as .287 13.L - .326 16.5 s 3 a  1.7 

156 .030 B . 6  .032 11.0 .161 9.7 

_ _  
.baa . . 13.2 1 .do9 6.6 . . p-Dicblorobcntcnc . .  .a*9- . '14.3 

IC8 
_.-- - - . .  - . 

$-Decane 

. .  

1 &8 .75L 14.3 .?39 13.1 .967 6.5 . ._  . 

- ~-Diehlorobcnzcnc . 166 .71a 10.9 1.053 9 .1  2.282 1 . 9  
)W . ~ a 7  11.2 . ..737 9.5 1.L15 5 . 1  

. . . . . .  . - - . . . . . . . .  
. _  . 

. . .  . . . .  . .  . . .  . .  . _ .  
. .  - . _ .  

. . . . . . . .  . . . .  ..-.- - - - -  -. . - - .--.. ~ . - -_-. - . _  

. . .  
...... . - -. - - - . . . . . . . . . . . .  ..... . . . . .  - 

.. .. . . . .  . . . . . .  ....... -_.  .-.- - . .... . . .  . .  - .- - _ _ _  _- - - -  -. - 
--. - - . - . ._ .- . - . , , . . . .  . . .  

- - . . _  . -  . .  - -  - ..- . ._ . .- ..-- "- . . . . . . . .  . . . . . . . .  . . . . .  .- . ._ . . .  ._ . _. -. 

.. 
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. TABLE 67. LOS ANGELES 2 - P E E Q b l a  AIR FIELD QC SAMPLES 

Carbon terrachlorfdc 7 100 13 6 ND - Brorodithlorowrbor YAC I* 

Teicblorocchylene. ___ , . 7 100 8 6 lm . a  

. .  - . -  - .-- -. 

e-Dioraoe 6 110 . 2 s .  6 S 126 . . . . . . . . 
Cblorodibrowrocohaoc YA ..- - -. . - . 
1.2-Dibro~cCh~oc 7 110 

YA 

-- 6 .  --.- - YD 

7 110 16 6 YD 

7 100 21 6 WD 

. .  
0-Oc tan* . .  

Terrachlorocrbfleoc - ... . 
.- " ~ l o r o ~ n z e o c  . .- --:.._ - 7-  99 .. 1s - 6 m . . , - . . . 

Etbylbcnteoc 

Bromoform 

7 

1u 

46 6 . s  - NA 

~-Xylcnc 7 110 11 6 5 c2 

Scyrenc 7 100 32 6 13 76 

o-Xyleoe 7 1 IO 20 b 3 

1.1,2.2-Trtemcblorocthaoc ? ILO 1s 6 9 87 

o-Piotoe 7 21 6 WD 

p-Dtchlorobcozeec 7 110 21 6 3 75 

~-Dicblorobcnzcoe 7 1 IO 13 b YD 

9-DcC.OC 7 110 20 6 YD 

2-Dicblorobcnxeae . 7 ..-. 110 21 6 4 s2 

. . . - . . . . 86 _ -  

o-Uodccme 7 110 1') 6 WD 

2-lkdecanc 7 1 IO 22 6 ND . - -  

1.1.1,Z-Tetr~rhlorocthroc 1 1 -  .. loo 23 . 6 3 I 2  

a Corrected for background. 
bND = Not detected.  

= Not analyzed. 
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TABLE 68. LOS ANGEEES 2 - BREATH FIELD QC SAMPLES 

Cblorofom 

1.2-Dichlorocthaac 

I,l,l-Trichlorocrbanc 

BCntene . 

Carbon tccracblorids 

Brawdichloroutbanc 

frichlorocrbylenc 

e-Dioxane 

Chlorodibrowwctbmsc 

I .2-Olbrooocth~ne . 

a-octane 

Terrachloroetb~lene 

Chlorobenzene 

Erbylbcnzrnc 

Bromoform 

C-Xylene 

Sryrtoc 

o-Xylaae 

1.1.2.2-lctr~chloroctba~e 

$-Pinene 

~-Dicblorobenzcne 

5-Dichlo robenzcoe 

n-Decaae 

o-Dichlorobens.oc 

pUndecane 

n-tbdccmne . 

L 

4 

c 

4 

4 

6 

c 

c 

6 

c 

4 

c 

4 

c 

c 

L 

4 

6 

4 

4 

4 

L 

L 

6 

4 

C 

L 

45 1s 

87 11 

71 I2 

77 

56 8 

4d 28 

120 17 

32 

42 16 

44 I8 

a8 13 

91 8 

8b 7 

98 7 

46 6 

Y5 b 

97  7 

97 L 

110 5 

80 I5 

98 6 

90 9 

94 11 

loo 6 

9 1  12 

95 8 

92 7 .  

11 , . 

b4 . -  

. _  

L IC 

L mb 

6 8 

L 36 

6 ND 

L m 
4 L 

b ND 

b ND 

L ND 

4 7 

4 10 

b m 
4 3 

6 ND 

L 6 

L 6 

4 6 

4 ND 

L 2 

L 6 

L ND 

c 9 

L ' W D  

4 13 

4 .  . 7  

4 )ID 

53 

- 
102 

IQS 

130 

- 
- 
33 

111 

- 
- 

59 

39 

30 

- 

82 

21 

13 

20 

1.1.1,Z-lctrachlortnrhoc _- 

a 
Sp irome cer blanks. 

bND = Not detected. 

157 



-- ~ ." - . . . _ _  - - . . , .. . . .... . .  . .  

four  of  t h e  n ine  compounds had recover ies  between 42% and 48%. Once aga in ,  

measurable amounts of benzene were found i n  f i e l d  blanks.  

-The f i e l d  c o n t r o l s  containing %he Tenax ba tch  used t o  prepare f ixed  s i t e  

a i r  c a r t r i d g e s  exh ib i t ed - recove r i e s  below 80% €or a t o t a l  of 13 t a r g e t  compounds 

(Table 69) .  
blanks had r e l a t i v e l y  high l e v e l s  of chloroform and benzene, 

Eleven of t h e  13 compounds' had r ecove r i e s  below 60%. F i e l d  

Water Samples--All of t h e  t a r g e t  compounds i n  t h e  water f i e l d  c o n t r o l s  

gave low recove r i e s  (26% t o  72% of added sp ike ) .  Except f o r  low 1 , 1 , l - t r i c h l o r o -  

ethane and t r i c h l o r o e t h y l e n e  background l e v e l s ,  t h e  water  blanks were devoid 

of a l l  t a r g e t  compounds (see Table 70). 

Duplicate  Sample Analysis--  

Tenax Cartridges--The agreement between t h e  d u p l i c a t e  sample p a i r s  is  

summarized i n  Table 71. In genera l ,  t h e  c a l c u l a t e d  p r e c i s i o n  e s t ima tes  were 

very accep tab le .  Excluding t h e  s i n g l e  2-dichlorobenzene p a i r  i n  one o f  t h e  

brea-ih ..dupLicates , only two ' t a r g e t s  ' i n  each matrix exceeded a .30% median RSD: 
breath-benzene-,  (51.7%). and .E-xylene ,(32.6%) ; personal  a i r - t r i c h l o r o e t h y l e n e  

. ( 47 .  I%)-- . and . . . - s t y r e n e  . . . . _- (40:3%) 'and . f i xed - s i t e ,  a i r  - . ch lor>form (44%) and - 0-  

xylene (44:6%). 

. .  . 

. .  

. - . . 
. .. 

The dgreement between Q-type d u p l i c a t e s  i s  shown i n  Table  72. 

Water Samples-The r e s u l t s  of  t h e  d u p l i c a t e  water  a n a l y s i s  is shown in 
Table 73. 

7 l i s t ed ' t a rgee , co*ounds .  

Table 74. '. 
Performance Audit  Sample Resul ts--  

The agreement observed between F and D samples is e x c e l l e n t  for t h e  
. . 

The agreement between F and Q samples is shown in . . - - . - - . 

. -. 
Tenax Cartridges--Only t h r e e  a u d i t  samples p l u s  one blank were analyzed 

They were with t h e  se.cond t r i p  Los Angeles b r e a t h  and a i r  samples (Table 75). 

i n t r o d u c e d - i n t o  t h e  sample chain a t  t h e  end of t h i s  work and dur ing  t h e  ~ s t a r t  

o f ' t h e  Contra Costd.-analysis .  'Because of de lays  i n  ob ta in ing  t h e  performance 

samples from EPA and' d i f f i c u l t i e s  experienced i n  loading  t h e  c a r t r i d g e s ,  no 

a u d i t  samples were sent t o  the  independent l a b o r a t o r y  during t h e  Los Angeles 2 

and Contra Costa a n a l y s i s .  

I n  g e n e r a l ,  r ecove r i e s  of t h e  t a r g e t  compounds i n  a ,ud i t  samples nos. 107 
_ .  

and 110 were between 70% and 110%. Chlorobenzene r ecove r i e s  tended t o  be low. 

On t he  o t h e r  hand, bromoform and t r i c h l o r o e t h y l e n e  exh ib i t ed  e r r a t i c  behavior .  

Except f o r  chloroform,  t a r g e t s  on c a r t r i d g e  no. 108 showed e l eva ted  r e c o v e r i e s ,  

. 
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. .. . - .  .~ - . _ 1  -TABLE 69..-.. LOS ANCELES 2 - FIXED SITE A I R  FIELD QC, SAMPLES 

Chtorofom 

1,Z-Dichloroethane 

1 .I.l-Trichloroechane 

Benzene 

Carbon cetrachlocide 

Bromodichlorweth.ne 

Trichloroethylene 

e-Dioxane 

Cblorodibroropcrbmc 

1,2-Dibrorocthane 

Z-Occane .. 

Tecracblororrbylenc 

Chlorobenzene .. .. 

-. - 

. . . . . . . . . . . Etbylbenrcne -, . 
. . - .  . .  . .  . . . .  

. .  _ _  . _.._ . ._ ::- Braofom . ' . . . --.. . . .. . . -  
- . - .- - _- - - . - . . -. . e-Xyll.ae. . . - . . . -- 

Styrene 

$-Xylene 

1.1.2.2-Terrachloroerk.oc 

?-Pinene 

~-Dichloroheorcoe 

5-Dichlorobenzene ' 

 decane 
o-Dichlorobentene 

s-Undecaoe 

5-Dodecane 

1.1.1.2-tttrachlnroeth.oe 

_ -  -.- . -. . . . . 
-. . _ _  . - . . -. . . .. 

. . . . . . -. 

L 

4 

4 

4 

k 

NA' 

. 4 .:. 

4 

NA 

4 

4 

4 

' 4  

4 

. . . -  m .  - . _. - 
. 4  

4. 

L 

4 

4 

4 

4 

4 

. I  

.. . . . - 

4. 

4 

4 
... - . 

92 

110 

130 

120 

92 

0 

110 

u 

1 hO 

56 

100 

- 98 

5 0  

41.' - -- 
, 1 7  

61 

110 

39 

S6 
_.  

9a 

54 

5L 

46 

46 

51 

13 

4 

27 

19 

20 

- 
34 . 

66 

- 
31 

s3 

11 

19 - 

58 

.. . 
58 

7s 

b4 

18 

71 

66 

b7 

bL 

6? ' .  

IL . 
€4 

& 

4 

4 

4 

4 

NA 

4 

4 

MA 

4. 

I 

& 

4 

4 

y* 

4 

4 

4 

4 

4 

4 

L 

4 

4 

4 

& 

4 m'' . - 
.... -. a 

bND = N o t  detected. 

NA = Not analyzed. 

Corrected for background, 

C 

. .  . .  . 
- 
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TABLE 70. LOS MCELES 2 - WATER FIELD QC SAMPLES 

Chloroform 6 72 18 6 NDb 

1.2-Dichloroerhane H A C  . -  0 NA 

1,1,1-trichloroerhaae 6 11 a3 Q 0.10 16 

Benzene 8 N A  I A  

Carbon tetrachloride WA NA - 
Brorodichloromcthane 6 58 10 6 XD 

Trichloroethylene 6 68 '11 6 0.06 15 

0-OC t4Ot NA 

Te t ?a chlcroct bylcne 6 

6 
......... -. - . Cb,o~obeizea. .- . --. . - .-. - . 

67 

56 

. -  WA 

11 6 )ID 

t 2  6 ' W  
. .  . .  

Lrbylbe~tene NA nA 
. - -  . . . . .  

... Br-forr . . .  . . . . . . . .  6 2a 13 6 wo 
. -  - nA E-Xylene NA 

Styrene HA . *A 

2-Xy 1 enc NA 

1.1.2 ,~-tctrachl*rAthne NA 
.. .. . . . . .  .. . . . . . .  .. . -_ . . . .  . . .  -, .- .- 

-.,. . -. . . . . . . .  - . . . . . . . . . . . .  . . . . . . .  *- ...... ..... ...... .--..-.- ............. - 
o_-Pancnc WA 

E-Dichlorobenzene NA 
. .  - . - . . .  . .  .- . 

e-Dtchlorobeluene MA 

M 

M 

* nk - . . .  

* WA 

MA 

. .  . ,  

n-Decmne WA * YA 

o-Dichl orobcnxene "MA - XA - . . .  . -  . . 

n-Wccanr 

- HA - .  

- LA - . .  

- nA . .  . .  
' 1, I ,  1 .Z-Tetrachlororthanc -' IM 

a 

bND = Not detec ted .  

Corrected for background. 

c -- NA = Not analyzed. . .  

. .  

. .  

. - .  . _ .  . . . .  
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. .  TABLE 7 1 .  LOS ANGELES 2 - DLTLICATE SAMPLES (AV, BR, XV) PERCENT 
. - .. _____._-_---, ............... 

. .  RELATIVE STANDARD D E V I A T ~ O N  (ZRSD).  FOR' F/D RESULTS . . . . . .  
. .  

Personal AFr.,WD Breath, IRSD Fixed Site Air, U S D  
. . .  

Target Compound . . Hedirn (N) 75% t i l e  Har.  Bedim (N) 75% tile Max. Median (N) 75% tile nax 

Chloroform 30 (4) 4 1  89 - ( 0 )  - - 40 (2) 68 

1,2-Dichloroethane 21 (39 40 40 - ( 0 )  - ( 0 )  - - 
l,l,l-Tricbloroethane . 22 (IO) . " 2 5 - "  67- .  13 (5) 32 ' 34 25 ( 5 )  48 . St 

Benzene 13 (9)  23 114 52 (3) 128 128 10 (5) , 26 58 

Carbon tetrachloride 9 (9) 16 b2 14 (1) - - 17 (5)  18 51 

Trichloroethylene 47 (5) 103 106 24 (2) - 24 - ( 0 )  - - 
.. 

' 14 (IO) -. 29- 33 28 '(5) - 36 39 12 (4) 20 64 Tetra chloroetbylene 

- - 27 (2) - 49 

- .- -.- 

.. 
. .  .- Styrene 40 (8) 52 ~ 83 . . - (0) 

. - . I 6  (9). . 19.' - . ' 7 1  45 (1) - - . 27 (1) . .  ..-- 
E-Dichlorobenzene - - 

. . . . . . . . . . . . .  - . .  - . .  - - - .  . . -  .. . ._. -. . - .. 

. . . . . .  
. . . .  . . . .  

. _ .  . . . . .  

- - - - .  -. . _. . . . . . . . . . . . . . .  - . . .  
.. - .. - .... - _  . . . . . . .  -. 

......... 
- .  

. . , .  
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TABLE 72. LOS BPSGELES 2 - DUPLICATE SA'LES (AV,  BR,.XV) PERCENT RXUTIVE 
STANDARD DEVIATION (%RSD) FOR F f Q  RESLZTS 

- 

Personal Air =I) Breatho W D  Fixed S i t e  Air, VSD 

Tarset Compound Median (N) 75% e i l e  Hex. fledian (N) 75% r i l e  Ifax. Hedian (N) 75% tile n i x .  

Chlorofona 62 ( 5 )  IO& 107 119 ( 2 )  - m3i 98 (1) - 

. . . . . . . . . .  - .  
Carbon terrrchloride 16 [IO) 28 50 - - c o j -  - - 58 (3) 81 81 

tetrachloroethylene .. .13 (10) 32 50 35 (4) 101 114 37 (4) 68 76 

.- Ethylbenzene ..-: ....... 32 (10) 57  711 19 (3) 98, 98 , - - 
2-Xylene - - -  . 26 (10) 62 81 7 9  (3) 84 84 28 ( k )  49 5540 

p-Xylene 22 (IO) 36 57 52 (4) - 75 97 26 (4) 39 40 
............. . . . .  . ~. - .  

@ s a n e  ..-- - - - ( o j . -  - - - . ( O )  - - - ._. . . . .  I' - ( 0 )  . .  
. . -. 

. . .  . . . .  .. . ... - -. - - - ' .. - ( 0 )  ~ - A- 
97 .-- *1 ( 1 )  ~ _-_ _* ..- -"'85"(6i . 95 ... -- - n-lkdccanc - 

1,l-Dioxrnc 24 ( 2 )  - 29 - ( 0 )  - - ( 0 )  - - 

.. . .  - .. - 
g-hdecane .......... .... 57 . ( Y ) .  .. 69.. _ .  91 35 (2)' . .  - 40 32 (2) - 33 

. ... .. ......... .............. . .  _+ -._--- - - - .  .. - .. . -  _ -  -- -._ . , ._ - 
. . . . . . . . . . . . .  .- - -. - .- 

~ --._ . . .  . . . .  . . . . . .  - 
. .  - 

. .  _ - . .  . . . . - . - -_  . . . . . .  - .............. 
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TABLE 73. LOS ANGELES 2 - PERCENT RELATIVE STANDARD DEVIATION (%RSD) 
FOR F/D RESULTS ON DUPLICATE WATER SAMPLES 

Water, 'BSD - - - - - . . 

Target Compound Hedian (n) 75th Percentile Max. 

Chloroform 

l,l,l-Trichloroethane 

Trichloroethylene 

Bromodichloromethane 

Dib romo chlo rome thane 
- -  _. ~ .. 

''. . -Tetrachloroethylene 
-.-.--. . . - . . 

-.1 Bromoform . _. 

4 12 

. . 9  17 

- 3  7 
. .  

4 8 

10 

10 -' 

_.. . - 
23 

16 

163 
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TABLE 74. LOS ANGELES 2 - PERCENT RELATIVE STANDARD DEVIATION (USD) 
FOR F/D RESUITS ON DUPLICATE WATER SAMPLES 

.Target Compound Median (n> . 95th Percentile Max. 

Chloroform 

T r i c h l o  r o e  thy 1 ene 

Bromodichloromethane 

26 

- 
50 

36 

- 
57 

Dibromochloromethane 54 ( 6 )  69 75 

. .. . . . .  ... , . . . . ., 

t 
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- TABLE 7 5 .  -'LOS ANGELES 2 / C O N T U  COSTA - PERFORMANCE AUDIT'SAMPLE - _- 
. RESULTS - VOLATILE .ORGANICS 

Chloroforn 

~ 

3% 686 633 723 332 482 76.6 

1,1,2,2-Tecr.chlorocrhnc 374 3 19 1136 779 614 619 99.3 

1,l.l-Tricblorocthaoe 623 635 107 I 633 391 43s 117: 

Carbon tetrachloride .613 sa9 1171 779 626 419 , Po&. 

Tricbloroerhylcne 37s 676 990 716 336 L7b 110. 

le Crachloroe rhy lcne 37s 531 1179 797 302 33 1 91.8 

1 .t-Dibrmoerhanc 40 I un as6 612 322 406 106. 

BrarofoIo 229 563 2013 . ngs 6S4 563 128. 

ChlorobePtcnc 

BePrtoe 
. _  

239 360 163 

3u, - .  286 s33 . '  

369 a8 360 ' 92.0 

629 253 286 110. 

69 I 423 305 262 131. . .  . -  
Lrbylbcnzroe 21 1 282 

. .  *.-O-Xylese 1 - .. ._ ..-. . 238 . . . .  266. 713 625 -~ 273 .266 116.-. . 
. . .  Heao Recovery, .% . .  (3.0 . . . ' IS6 ' . _  . ' (3 .9  .' 107. 

- .. 
. . . . . . . .  

. . . . . .  . .  . . . . . . . .  - . . . . . . . . . . . . . . . . . .  
. .  

. . . . .  ... .. ..... . .. -. - - .-.- - _ _  _ -  . .  
. _ .  -. .- - - ..- . 

. . .  . .  

. . .  

. .  
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124% t o  228%. .It might' be argued t h a t  t h i s  behavior w a s  .due t o  t h e  use of  

contaminated Tenax; howeverg ' s i g n i f i c a n t  background l e v e l s  o f  a l l  t h e  t a r g e t s  

on a s i n g l e  c a r t r i d g e  is h ighly  improbable, The high . recoveries  w e r e  more 

l i k e l y  due t o  a misloading during a u d i t  sample p repa ra t ion  o r  t o  a gross 

mishandling of t h e  a n a l y t i c a l  saw d a t a  fos t h i s  c a r t r i d g e .  A blank a u d i t  

c a r t r i d g e  using t h e  same Tenax was also analyzed;  only benzene (26 ng) and 

chloroform (19  ng) were d e t e c t a b l e .  . 
Water Samples--The r e s u l t s  of  t h e  performance a u d i t  sample ana lyses  

c a r r i e d  ou t  a t  t h i s  time a r e  descr ibed  in t he  Contra Costa s e c t i o n  of  ' t h i s  

r e p o r t .  

CONTRA COSTA 

F i e l d  Operations 

, 

.. . . 
The c o l l e c t i o n  of environmental  and b i o l o g i c a l  samples i n  Contra Costa 

. county was c a r r i e d  ou t  between June 4 and . 2 5 ,  1984. Sampling s u p p l i e s  and 
equipment were l t t anspor t ed  by van t o  t h e  s i t e  immediately a f t e r  t h e  completion 

.. . 
. - o f  t h e  -Los Angel& sampling. AI>,  -quipmen<- and m a t e r i a l s  were s t o r e d  i n  a 

A system a u d i t  was wo-rkroom a t  t h e  .Hol iday  'inn - i n  Concord/Walnut Creek. 

performed a t  the  sampling s i t e  by the  RTI QA o f f i c e r  between June 22 and June 

2 5 ,  1984. The d e s c r i p t i o n  of t h e  f i e l d  a c t i v i t i e s  presented  below i s  based OB 

t h e  r e s u l t s  of  t h i s  a u d i t  and personal. in te rv iews  wi th  members of t h e  a n a l y t i c a l  

sampling s t a f f .  

._ . - .- - . .  . .- . ._- .. . . .. . . . _._ . . .. 

. -.*_ _ - -  
. . - -  .-. . -  . . . .  _ _  . -  . . .  

Sample-collection was accomplished by fou r ,  two-person teams. Two teams 
Each team were a t  t h e  s i t e : d u r i n g  each . of -. t h e  two, 11-day sampling pe r iods .  

. -  

was made up of experienced i n d i v i d u a l s  who had p a r t i c i p a t e d  i n  a t  l e a s t  t h r e e  

previous f i e l d  c o l l e c t i o n s .  
_ .  

The p a r t i c i p a n t  i d e n t i f i c a t i o n  'numbers reserved  f o r  t h e  Contra Costa 

s tudy  were 42901 through 42975. Each number was followed by a computer- 

genera ted  check d i g i t .  
. - . . ..__ 

Th'e f i r s t  two' numbers i n d i c a t e  t h a t  t h e  sampling was 

conducted dur ing  t h e  s e c o n d . t r i p  of t h e  f o u r t h  year  of t h e  s tudy .  The l a s t  
t h r e e  d i g i t s  were unique 'and d e s c r i p t i v e  f o r  t h i s  sampling t r i p  and were 

u t i l i z e d  as t h e  p a r t i c i p a n t  i d e n t i f i c a t i o n  number. 

A sample c o l l e c t i o n  schedule  (Table 76) was prepared a t  t h e  s t a r t  of  t h e  

s tudy.  The schedule  i d e n t i f i e d  t h e  p a r t i c i p a n t s  from whom D-type and Q-type 

d u p l i c a t e s  were to be  c o l l e c t e d .  I t  a l s o  ind ica t ed  t h e  t ime a t  which ma t r ix  

. -  ~ - _  - . 
.I . -  . .  . . - ... - ._. 
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TBLE 76. CONTRA COSTA - -smu COLLECT~ON SCHEDULE - PARTIAL LISTING 
. - -. . - _  .- . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  . . .  

~ 

AV (Batch No . )  BR (Batch No.) wv 
e .  

Part ic ipant  No.--- F D Q QC F D Q QC F D Q QC 

42901 . 2 2 
42902 . 2 
42903 2 , 2D 
42904 2 '  
42905 - 2  

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 

1 
1 .  
1 
1 
1 

1 
1 
1 
1D 
1 

3 

2 
' 2  
2 
2 
2 

1 

1 

. .  

. -  

1. 

. . .  

.. 

-. 

2 

2 1 

1D 

1 

42906 2 
42907 * 2 .  
42908 2 
42909 2 . .  
429 10 2 

42911 2 2 

1 2  
2 
2 
2 
2 

2 
2 

. 2  
2 
2 

. .  

2 

2 1 

-_a- _--- 
2 
2 
2 

-. 2 
2 

2 - -  
. . .  . . . . . .  - . .  . . . .  ...-- .......... .. . .  

2 1 
... ...... .-- . .  4 2 9 6 6 .  . .  ..2 - . .  

42967 2 
42968 2 
42969 

- - 2  . 

42970 ' 2  
. . .  . -. 

2 
2 

. 2  
2 
2 

. 2  
2 

1 2  
' , 2  

' 2  

7 I50 

- .  

1 .. 1D 
I' - 
1 

1 
1 

- . - .  . . . .  _ -  
- .  -- . . .  _ -  -42971 _ _  . _.. _. 2 --.'A . - 2: ' -. .I . : 

.. 42972- . . 2 
42973 2 2D 
42974 ' , 2 
42975 2 

- . . .  2 

2 1 

16 16 9 
. . .  . .  

TOTALS 150 1'6 .16 .12 75 7 7 

Indicated QC se t  w i l l  b e - s e n t  t o  the QA Lab. 

A l l  Tenax d u p l i c a t e s  w i l l  be  c o l l e c t e d  on deuterated car tr idges . '  

a 
'11 tl . ~- 

D i n d i c a t e s  use o f  c a r t k i d g e ( s ) -  spiked wi th  deuterated compounds. 

. . . . . . . . . . .  . . -  
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. f i e l d  contro' ls  and b lanks  (QC sets)  were scheduled ' for  exposure. The frequency 

o f  d u p l i c a t e  c o l l e c t i o n s  and QC s e t  exposure were based on guide l ines  i ssued  by 

t h e  P r o j e c t  Director and incorpora ted  i n t o  the schedule  such t h a t  t h e  a d d i t i o n a l  

burden on t h e  p a r t i c i p a n t  and a n a l y t i c a l  sampling s t a f f  was minimal. 

The s tudy p a r t i c i p a n t s  were s e l e c t e d  from twenty primary sampling units. 

One se t  (2-8 t o  12 hour samples) of f i x e d - s i t e  a i r  c o l l e c t i o n s  were scheduled 

a t  t h e  household o f  t h e  f i r s t  sampled _ p a r t i c i p a n t  r e s i d i n g  i n  each u n i t .  

Dupl icate  c o l l e c t i o n s  were scheduled a t  two l o c a t i o n s ;  q u a l i t y  assurance 

samples (Q-duplicates) were obta ined  a t  one a d d i t i o n a l  res idence.  

P r o j e c t i o n s  f o r  t h e  Contra Costa s tudy  included t h e  recrui tment  and 

~. - . _  _ _ _  sampling of seventy- f ive  p a r t i c i p a p t s , .  ,However, . -  o n l y  seventy-one i n d i v i d u a l s ,  

or 94.7% of t h e  p r o j e c t e d  number, were e n l i s t e d  a s  respondents and u t i l i z e d  f o r  

- . sampl ing  purposes ... The corresponding-completion f i g u r e s  f o r  ... sample . _  c o l l e c t i o n  .. 

A sample r e c e i p t  r e p o r t  is given i n  Table 

. . .  - - -. _. 
. 

a n d - a n a l y s i s  a r e  shown i n  Table 77 .  

78 ( o t h e r s  may be  found i n  Appendix K). 
.... 

_ -  ' 

- ......... The' methodology employed -during the  f i e l d  operati-ons was descr ibed  in a 
. . . . .  . . . .  - .  .. _. - .. - _  - _. 

..... -- - .  series 'of .s tandard . o p e r a t i n g  procedures (SOPS) ( see  Table 46) .. .It was a s c e r t a i -  
.. -.--- .. .- ..-. .... __ . __. ....... . _  . - , _  .,_ . 

ned from t h e  o n - s i t e  a u d i t  and s t a f f  inbe&iews t h a t  t h e  approved SOPS were 
p r o p e r l y  implemented a t  the c o l l e c t i o n  s i t e -  

Documentation on samples provided t o  QA l a b o r a t o r i e s  i s  given i n  Appendix L. 
. .  Sample Analysis .. . .  . - . . . . .  . _ .  . .  . . . . .  

.... ...... . . . .  . . .  
. . .  .. ........ _-- - . - .  . - .  -. . -  . - . _  . - .- - .-------- 'Tenax Cartr idges--  -- -.------.-.--..-.- . _ _ - - -  - 

The a i r  and b r e a t h  c o l l e c t e d  i n  Contra Costa count ry  were analyzed by 
._. . - - . . .  

c a p i l l a r y  column g a s  chromatography/mass spectrornetry/computer (GCIHSICOMP) 

employing procedures d e s c r i b e d  i n  SOP No. 533-001 and 002. 

s i t e  a i r  samples were analyzed on t h e  F i m i g a n  3300 quadrupole system on 16 

a n a l y s i s  days between J u l y  3 and J u l y  2 5 ,  1984.  Host of t h e  personal  a i r  

c o l l e c t i o n s  were analyzed on t h e  F i b i g a n  4021 quadrupole system on 20 a n a l y s i s  

days between June. 28 and J u l y  2 5 ,  1984. 

Personal and f i x e d  
. . . . . . . . . . . .  - .- . . . . . .  . .  

. .- - .. - . 

P r i o r  t o  sample a n a l y s i s ,  r e l a t i v e  response f a c t o r s  f o r  each t a r g e t  

compound were . .es tab l i shed  by ana lyz ing  a m i n i m u m  of seven c a r t r i d g e s  conta in ing  

known amounts ... o f  ill t h e  t a r g e t s  p l u s  perf luorobenzene and perf luoro to luene  

(RRF c a r t r i d g e ) .  Based on: this d a t a ,  average RRF v a l u e s  were c a l c u l a t e d  and 

used t o  q u a n t i t a t e  t h e  v o l a t i l e  organic  l e v e l s  in . samples  c o l l e c t e d  from t h i s  

. . . . . .  - . _ .  - - . _. - . . . . . . . . . . . .  
- . . ... . . . . . .  
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. .  
TABLE 7 7 .  CO?TTM COSTA - COHPUTENESS OF SAMPLE 

C O E U C T I O N  BKD ANALYSIS 

Samples Scheduled"lCo1lected (%) 

.Sample Type Personal Air Fixed Air Breath . Water 

F i e l d  150/142 (95%) 20/20 (100%) 75/71 (95%) 150/142 (95%) 

7/8 (100%) 16/14 (88%) D-Duplicate. - 16/14 (88%) 4 / 4  (100%) 

Q-Duplicate 16/16 (100%)- 2/2 (100%) 7/7 (100%) 16/14 (88%) 
. .  . .  . _ .  . - -  

-----------------_--_o_o_o______p_______---~------------~-------------- 

. .  a ..- . 
Samples Scheduled /Analyzed . _ . . . _ _  . 

Sample Type Personal Air Fixed A i r .  0 Breath ~ Water 

F i e l d  
.-.- - -- ---_- -. - . -. .---_ .--_-__ -.-.. - .  . . . .  . . . . . . . . . . . . . . . . . .  

150/138 (92%) 20/20 (100%) 75/69 (92%) 150/142 (95%) 
. - ... - --. . -...- . .  . - ... - . . . .  . . . .  . .  . -  

. .  .D-Duplicate . 16/14 (88%) 4 / 4  (100%) 7,[8 (100%) 16/14 (88%) 

. . _  Q-Duplicate 16/16 (100%) 2/2'(100%) . . 7/7 (100%) 16/14.(88%) 
. . .  . . .  -a 

. . . .  .. . Based .on projected .75 -participants ._. . _ _  . . - 
. _ _  - - .  ~ . 

__. 

. . . . .  ....- . . . . . . . . . . . .  

- .  

169 
. .  

. . .  

. ,. ,.., ~ , . . . . . .  . ................. 



I 
TABLE 78. CONTlRA COSTA SAMIS RECEIPT REPORT 

. "--- 

Prepared 'by : Pat B%au . 

7 / 1 6 / 8 4 - .  . Date: . . . . . . .. - . - 
Sample Trip: Contra Costa County, CA 

Sample Code 

42960-5 BR-F Cartridge cracked 

42934-0 AV-E2 

42950-6 AV-FZ 

Cartridge broken during sampling 

Ehmp f a i l u r e  i n  f i e l d  . . .- _.. _. 
I 

. 42935-7 WV-D2,D3 Sample b o t t l e s  l a b e l l e d  42 and 43 were 
- . . . - . . . changed t o  D2 and B3 

No deuterated standards-were loaded. . .  
. . - -__  ....-..- ,__.. 

.- - -. . . 42946-4 BR-D 

42944-9 XV-Ql ,Q2 
- . . . . .  ... 

. .  
N o t  co l l ec ted  

. ... 
.. - . .. . .-. . - .. . . . 

- . . . - - .  . .. . 
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sampling t r i p .  

(Finnigan 3300 and 402 1. GC/PlS/COfip) 

This  opera t ion  kS3 C l r j r i e d  o u t  on each a n a l y t i c a l  system used 

‘An a d d i t i o n a l  RRF c a r t r i d g e  was run dur ing  each sample a n a l y s i s  day, and 

t h e  agreement wi th  t h e  previously determined W value  recorded. 

d a i l y  RRF was n o t  used to’ q u a n t i t a t e  t a r g e t  levels but  only served as a check 

on t h e  constancy of ‘instrument performance. The RRF values  used during t h i s  

s t u d y  and t h e i r  v a r i a b i l i t y  a r e  l i s t e d  i n  Table 7 9 .  In a d d i t i o n ,  t h e  instrument  

tune  was checked by measuring t h e  i n t e n s i t y  o f  g e r f l u o r o t o l u e n e  (PFT) fragment 

i o n s  r e l a t i v e  t o  t h e  base peak. The performance of t h e  gas  chromatography 

column was monitored for peak r e s o l u t i o n  and symmetry. 

Note t h a t  t h e  
. .  

The PFT tune was wi th in  t h e  acceptable  . .  range on both instruments  d u r i n g  

the a n a l y s i s  per iod .  

sys terns. 

Water Samples-- 

Peak r e s o l u t i o n  and symmetry were a l s o  acceptab le  OQ both 

. .. .. -. _ -  . .  

Water samples c o l l e c t e d  d u r i n g ’ t h e  t r i p  t o  Contra Costa county were 

analyzed by purge and t r a p  gas chromatography between J u l y  19 and August 2, 
1984 during 11 a n a l y s i s  days. Samples were s t o r e d  10 days t o  t h r e e  weeks 

between c o l l e c t i o n  and a n a l y s i s .  

. . .  

Three mul t i -poin t  c a l i b r a t i o n  curves were generated p e r i o d i c a l l y  to  g ive  

. t w o  composite.curves which were used t o  q u a n t i t a t e  t a r g e t  compounds i n  samples 

analyzed dur ing  each  time i n t e r v a l .  

( f i e l d  blank and  c o n t r o l ) .  

F i e l d  Cont ro l .and  Blank QC Samples 

Power f a i l u r e s  r e s u l t e d  i n  t h e  loss of d a t a  from 2 samples and one QC s e t  

Tenax Car t r idges- -  

The f i e l d  QC sample r e s u l t s  for b r e a t h ,  p e r s o n a l  and f i x e d - s i t e  a i r  

c o l l e c t i o n s  a r e  shown i n  Tables  80-82. The amounts of blank contamination and 

t h e  recover ies  from spiked con t ro l  c a r t r i d g e s  were r e l a t e d  t o  Tenax batch 

number. 

Personal  a i r  c a r t r i d g e s  which were prepared  from Tenax ba tch  numbers 87 

and 89 were ‘ c h a r a c t e r i z e d  by low recover ies  o f  4 t a r g e t  compounds (carbon 

t e t r a c h l o r i d e ;  E-dioxane; 1,2-dibrornoethane; and ;-dichlorobenzene) and s i g n i f i -  

c a n t  chloroform and benzene blank l e v e l s .  Tenax batch  number 80, used t o  

prepare  c a r t r i d g e s  f o r  b r e a t h  c o l l e c t i o n ,  e x h i b i t e d  low r e c o v e r i e s  (52-71%) 

17 1 
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TABLE 7 9 .  CONTRA COSTA - RELATIVE RESPONSE FACTOR (RRF) VALUES 
USED TO CALCULATE VOLATILE ORGANIC CONTENT ON TENAX CARTRIDGES 

f h n w a  3300 Pinnigaa 6021 

7/3 7/1Q/U 1/11 - 7f25I)L 6/28 - V / Z S t &  

Tarp?t Cwpound ./E OIV 'Lcv 1Iv w Iw t c v  

I , 2 - D i c b P o r o e ~ a c  62 -59b 10.1 -743 6.9 .723 lb. 3 
64 .117 12.8 .219 b.7 .247 12.1 

h a r e m  

Carboa tetrachloride 

Tricbloreettiyleac 

Chlorefom 
... 

l i r ~ I c b l o r c a e t & a c  

(51 .230 12.1 3 5 0  
97 .46b 10.3 . 7ob 
99 .Lb6 1 1 - 3  .L31 

6.4 .333 13.2 
9 -2 ,727 9.5 
9.4 .c6c 9.5 

71  

1 1 7  
119 

95 
130 
132 

.83 
I S  

13 
129 

58 
U 

. .. 

. 127. 
. 129 

'107' 
109 

144 
16b 

1. 549 9.9 2-34? 4.b 1.S42 

.sa 9.b , . 34s 4.5 .b28 ' 

.571 1.4 . 5w 4.1 .519 

. blt 1.b . a 7  7.6 .Sl5 
-532 , 11.6 A32 6.9 .563 
-311' 8.1 - .563 7.1 .535 

57 -219 
15 0369 

1 ab -037 

77 -889 
112 1.520 
114 .463 

91 1.833 
loll . 399 

173 . s 5  

91 1.70s 
lo6 - .a 
104 1.177 

t l  1.1- 
101 .a3 

117 .2b7 
131 4 .378 
133 .%6 

83 .a37 
lb4 .ob2 
1u .os3 

.-.. . 

1s. I 
11.4 

11.0- 
32-4 

21.b. 
20.0 

' 38.7 
. .. 

39.1 ' 

ts.1 
29 .Q 

14.2 
11.0 

19.5 
20,s 
1 7 A  - 

.¶b.O 
15.1 
16.7 

16.6 
14*2 

40.4 

13.9 
. 13.7 

11.0 

13.1 
1Z.b 

20.0 
19.3 
19.0 

12.9 
10.3 
10.4- 

1.011 
.tu 

1.133 
.031 

. .215 
' .w7 

-795 . 
1.074 

.671 

.$PI  

.6)4 

. n u  

. sbo 

.741 

.O29 

I .  337 
2.2a7 

.6* 

3.546 
1.137 

. Io5 

3.090 
1 . l U  

1.9% 

1.695 
.995 

. i 9 7  

.LcM 

.bt4 

1.206 
,058 
.O7l 

7.9 
7.0 

7.9 
3 . 1  

18.4 
22.4 

' 2 1 s  
29:L 

. m.1 

a5.3 
i5.a 

29.7 

14.3 
12.2 - ao.0 

.9.L 
1*3 

10.2 

7 . 1  
17.4 

ai.9 

7.7 
7.b  

4.5 

b.9 
b.2 

12.0 
b . 2  
5 -8 

5.5 
6.b 
b.b 

1.239 
.a06 

1.U6 
.I57 

.371 

.679 

~ 1.211 
1;515 . .  
i.052 

.982- 

.742 . 8 U  

,662 
.903 
.179 

1.320 
2.191 

.149 

2.423 
1.132 

1 .o*L 

2.154 
l.%,l 

2.024 

1.925 
1.203 

.454 
-590 
.549 

.Pll 

.018 
-111 

(continued ) 
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12.1 

7.5  
7.5 

16.7 
16.1 
16.9 

9.6 
9.6 

18.7 
11.7 

1 7 . 5  
36.7 t 

16.1 
15.6 

11.2 
11.1  

1.9 
9.3 

9 . 0  
7.8 
6.5 

12.2 
10.2 
10.9 

10.7 
10.1 

1 .6  . 
1 0 . 4  
8.3 

b.4 

10.0 
1.0 

1.4 
6.9 
6.9 

13.0 
l l . b  
11.5 
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TABLE 79 (cont'd.) . .  

Taricr Caoound 

- a-Pinene 

E-Dichlorobenzene 

93 .62l 13.6 
121 .078 13.1 
136 .031 14.2 , 

. .  
.a76 10.0 1.416 
.I14 10.3 .2Ob 
.052 11.0 -173 , 

4.1 
6.1 
6.b  

lb6 1.165 lb.7 1.696 , 5 . 5  1.506 10.0. . 
1 b I  .a00 13*¶ 1.182 ' s.7 1.009 . 6.8 

g-lkcrai 31 1.076 16.1 2.163 10.3 1.870 10.4 
u .bo3 2b-7 . 3 6 3  12.8 .656 7.9 

1b2 . -0.38 M.6 .076 9.9 . I l l '  7.9 

0-9 i c b 1 o t o  benzene . . l b 6  1 .OS6 13-7 1.S91 3*s . 1 . U O  9.7 
. 1u .739 13.1 1.019 3 - 3  .PI1 6.3 

37 1.086 16-8 2.110 11.8 
83 .326 16;s - .667 16.8 

136 .032 14.0 .0(6 11.1 

s7 1.099 11.1 2.290 1.4 , 

6S .a7 13.6 . I93 9 .3  
170 .Q27 laas . os7 11.7 

1.167 lb .2  
.33& 1 . 7  
. I 6 4  9.7 

1.161 9.6 
.&I9 S.1 
. t 37  c. 7 

Di ehlorobcascnc , 146 . 1.053 ' _. 9.L ' 1;729 . 3 - 6  1.282 4.9 
148 .737 9.3 1 ..I 96 5.s l . b l 5  5. I . t  

. .  
. . . . .  - .  .- _ .  - . . . . . . . . .  . .  . . . . .  

. . . .  -.. . . . .  ~ . .  
- .  . . - -  - - . .  . .  . _ .  ~ 

. .  
. .  . . . .  _ _  __-..____ . .  _____.__.--- ~.~ ~ - -. -,- . - . -  

. . . . . . . . . .  .......... . - .: 

. . .  ..-_- . . .  ....... --. . . . . .  
. . . .  ---. ... - ....... . . .  

. . . . .  - - . . .  ... - .... . .  

. . . . . .  - . . . . . .  
- .  . . . . . . . .  .. 
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Chlorofolr 

1.2-Dichlorocthene 

1.l.l-Trichloroethbne 

Benzene 

Carbon tetrachloride 

Bromodicblorooethanc 

Trichloroethylene 

2-Dioxane 

Chlorodibroaoserhent 
. . .  

. . . . . .  . _ _ .  . _.______. 4 ____ 
-514 .-- - . Chlorobenxeae 

Lthylbearenc 514 

. - _ .  . a r o w i o ~  : . . . . . . . .  w* 
. . .  p-Xy l tne 5 / b  

Styreoe 51L 

:-Xylene S I &  

.1 . I  .2,2-fetrbcblOrOcCbba~ 516 . 
-hPin,-n-e-- - .- ..-. ---- --.. - --..-_. 

. . . . . . . . . . . . . . . . . .  ...... _ .  
. . . . . .  . . . . . . . . . . . . . . . . . . . . .  

516 

' 514 

. .-_ . 

. .  .... e-Dichlorobenzene 
. . _  . 

~-Dichlorobeazenc 514 

%-Decane 5/44 

o-Dichlorobenzene . 514 .' 

n-lbdccaae 514 
. . .  ._ . 

C-DodeCbOe , S I &  
. .  

' . l ; l . l ;2-~ l tr .~hibCocch.oc  ' .  . . 5 / 1  . 

80/100 

991100 

93lIOO 

110/120 

68/16 

1001120 

65/85 

7 2 / 7 1  . 

91/86 

86/78 . 

8519k 

911iao 

90/100 

n7196 

961110 

82/66 ' 

wii 
861100 

69/82' 

91/93 

85/91 ... 

87/92 

noigo 

L/ 15 

9/15 

7/16 

C l l f  

13/11 

9/17 

2C/ 1-6 

19/34 - 

w 3 a  

15/30 

i51is 

1412 

1312 

1512 

n2/a 

32/16 . .  

' 1718 

1816 . 

40/2l 

18/11 

f l l d  

33/36 

6 6 / 1 L  

. . .  s o l 8 8  

' 82/95 - . 11/11 

a 

bND = Not de tec t ed .  

NA. = Not analyzed.  

Correc ted  f o r  background. 

C 

. .  . .- . 

- .  - .-. ....... 
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TABLE 81 .. CONTRA COSTA - BREATH FIELD QC SAMPLES 

Field Controls (Tenax Batch 10) Field Blanks (Ienrx Batch 1 3 0 ) ~  

I Recovery Backsround, ag 

Target Compound w Mean . fRsD N Mean XRsD 

Chlorof o m  3 200 39 3 29 120 

1.2-Dicbloroethane ' 3 . .  110 10 3 mb - 
I,l,~-?richloroethane 

Benzene 

Carbon tetrachloride 

-. -- Bromodichloromethane 

Trichloroethylene 
- -  

. ~-Dioxane 

Chlorodibromomethane 

3 100 16 

3 . 100 6 

3 90 10 

3 . . - -- ~ . 52 9 .  

3 97 ' 4  

3 36 

3 15 

3 ND 

3 .  m 
2 3 

3.. - . .  5 

3 ND 

. .  

1 X I  

54 

- 

125 

- 
1,2-I)ibromoeth~ne 3 -  130 2 3 ND - 

. . .  . . . . . .  - - . . . .  - .. - . _  . . 
. 3 . . . . . . .  ..IO0 2 3 4 79 

--.- . 

. - .  n-Octane . .  

. 3  7 75 . . . . . . . .  3 . - . .- ..... .- - -  -.. -. - .  . .  - 
.~ 

100 3 . - -  . .  
-Tetrachloroethylene - . 

. .  . -  ~ 

Chlorobenzene 3 I00 11' 3 m - 
E thy lbe nzene' 3 93 2 3 4 66 

Bromofom 3 52 

95 E-Xylene 

Styrene 3 92 

. -. - . . . .  ...... - 
3 . .  - _ .  .- - - .- . - . . - ............. - . - .... . . . . . .  - _ _ _ . _ _  - . . _  

. _ -  o-Xylene _ _  . . . . . .  . 3 . . . .  . 95 

1.1,2,2-~etrrchloroeth~ne . 3 100 

. . . . . .  3 . . . . .  --.go . . .  . - a-Pinene 

E-Dichlorobenzene 3 81 

3 . 100 r-Dich!probenzeae ,. , . - .  
. . .  

.... - -  . -  

- n-Decane. . 3 :  ?I 

- o-Dichlorobenzene 3 98 

6 3 

3 3 

3 3 
~. 

2 3 

7 3 

- 6 .  . 3 '  

17  3 

18 3 . ~ .  

WD 

9 

7 

5 

8 

ND 

' 4  

ND 

.4 3 .. 3.. ' . I  

1 3 I 

78 

66 

a0 

. IS2 

. .  

- 
130 

- 
I t  

130 

z-Undecane 3 90 1 3 a 45 

1,1,1,2-Tetrachlorocthane . 3 96 5 3 3' 121 

a 

E-Dodecane 3 100 6 3 4 42 

- _b 

Spirometer blanks. 

bND = Not detected. 
. . . .  . . . . . .  .._ . - . . . . . . . . . . .  - 

. . . .  
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TABLE 8 2 .  CONTRA COSTA - FIXED SITE A I R  FIELD QC SAMPLES 

Cbloroforr 3 180 LI  3 31 52 

1.2-Dicbloroe?Arne - .  . - . . 3 ' '  160 56 3 N D '  

l .l ,l-Trichloroeohane 

kciimne' . 3 110 - 56 3 L 133 

- .  
. . ' 3  . . -  170 53 - 3  8 33 

. - . - . - 
.... 

.... 

brbon iccracbloridc 3 I C 0  62 3 ND 
.x*c.  . - - - NA _ - -  

Brolodichlorortbanc I 

Trichlorocrbylcne 3 130 51 3 ND - 
p-Dioaanc 3 110 27 * 3 nn - 

...... . . . . . .  - --.Chlorodibr-tbane _.___-. XA ? . . . . .  - M _.. . . . . . . . . . .  . -  - .. 
. 1 ,Z-Dibrorocebaae 3 110 32 3 ' W D  - . . . . .  . . . . . . .  - .  - . -  . .  . -  - . . - . . .  

s-octclne 3 .  100 21 3 3 33 
I . _ .  . .  

. -  

. -. . fetrachloroetbyleoe -. 3 120 29 3 YD - 
. Chlorobenxeoe - . . 3- - 95 a ' 3  . M .. 

... -.' . ' Lrbylbeosenc . ' . . - . . 3  : ' -110 - , : : .  . ~ a ' .  3 -  , .- yo - 
p-Xylene 3 110 9 3 2 - 
(Ityrcae . 3  I10 10 3 3 51 

$-xylcn.--~ ..... 3 150 CL 3 ND 

~ . 1 . 2 , 2 - f e r r ~ c h l o r o e ~ ~ e  3 

. . .  . . . . . . . .  . . . .  .- - . . . .  . .  - . - -. -- _.- , - . - -----. - 
YA YA 

. -  . Brolofocr . . .  

. .  ~ - - . - -  -. - . -. - .  .-. . - .--.- _ _  . - .  - 
WD . . .  ... . .  - - - 1s 3 

. .-  . . - . . . .  - . .  130 ' . . . .  . . - . -- -. , - . . . . . .  . ......... . .  p c ' .  - .. - .. -_ .. 2* - -. - - .-- 
o-rincne 3 3 '  w -  

160 .. 
110 

60 

7 
. . -  

3 

YD 

m 

- 

o-Decmnc 3 130 37 3 3 
. --- -. . ..... 

o-Dicblo&enrcnc 3 1iO" -. -- " 5 6  3' ' ' W D  
. .  

E-Uadecanc 3 160 . 59 3 2 - 6 6  - . . . . . . . . . . . .  . .  . .  CL 3 WD 

1.1,1.2-Tetrachlorocrh.ac 3 94 25 3 m 
.-. . - .  

150 .. - ~. .-- . .s-e%?*~,-. - .-.- - . __ . 3 .  - -- --- 

dCorrected f o r  recovery. 

bND = Not'detected. 

NA = Not analyzed.  

. . . . . . .  

C 
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f o r  four tar .get  compounds: bromodichloromethane, dibromochloromethane, bromo- 

form and decane .. ~ -~hl.orqf_o.rm_an~..,f, 1 ,  I - t r ich loroe thane  background l e v e l s  were 

. e leva ted .  F i n a l l y , '  Tenax batch number 88, used for f i x e d - s i t e  a i r  sampling, 

showed excess ive ly  high recover ies  f o r  10 t a r g e t  compounds (130% t o  180% of 

added spike) '  and a r e l a t i v e l y  high chloroform background. 

Water .Samples-- 

A l l  of t h e  t a r g e t  compounds i n  t h e  water  f i e l d  c o n t r o l s  gave low recover ies ,  

47% t o  62% of added s p i k e  (Table 8 3 ) .  

background l e v e l ,  t h e  water blanks were devoid of a l l  t a r g e t  compounds. 

Duplicate  Sample' Analysi's ~ 

Tenax Cartridges-- 

Except f o r  a low l , l , l - t r i c h l o r o e t h a n e  

. . . ... 

. - i  ... . 
. -  .. . 

The agreement-between d u p l i c a t e  sample . p a i r s  , - . - is - summarized . . . .. . i n  Table 8 4 .  . - _. 

In genera l ,  t h e  p r e c i s i o n  was very  good: With f e w  except ions ,  t h e  personal  a i r  

and b r e a t h  median %RSD was 25% or Lesi and t h e  75th p e r c e n t i l e  %RSD was 55% o r  

less. ' Ta.rgets n o t  f a l l i n g  w i t h i n  these  bounds were b r e a t h  1,l ,1- t r ichloroethane 

and personal  . .  a i r  benzene, t r i c h l o r o e t h y l e n e ,  and s ty rene .  F i x e d - s i t e  a i r  d a t a  

were d i f f i c u l t  to e v a l u a t e  because o f  t h e  l i m i t e d  number of d u p l i c a t e  p a i r s  

... - - - . 

.. . 

which contained measurable t a r g e t  l e v e l s  a 

Table 85 summarizes t h e  i n t e r l a b o r a t o r y  p r e c i s i o n  between f i e l d  samples 

and t h e  corresponding Q-dupl icates  analyzed by t h e  independent labora tory .  

Water Samples-- 
--. - - -  - 

Water F/D sample 'pazis  a l s o  gave good p r e c i s i o n  d a t a  (Table 8 6 ) .  Except 

for t h e  one 1,1,1- t r i c h l o r o e t h a n e  p a i r ,  t h e  median %RSD f o r  a l l  measurable 

t a r g e t s  was less than  10%. The F/Q samples r e s u l t s  a r e  shown i n  Table 87 .  

Performance Audit Sample Analysis 

Tenax C a r t r i d g e s  -- 
The Tenax a u d i t  sample introduced during t h e  Contra C.osta a n a l y s i s  a r e  

descr ibed  i n  t h e  Los Angeles, second t r i p  s e c t i o n  of t h i s  r epor t .  

Water Samples-- 
0 -  

The water  QA d a t a  generated during t h e  a n a l y s i s  of t h e  second t r i p  LOS 
Angeles and Contra Costa samples a r e  shown i n  Table 8 8 .  Chloroform and dibromo- 

dichloromethane r e c o v e r i e s  tend t o  be high; bromoform e x h i b i t e d  low recover ies .  

Low background l e v e l s  were reported f o r  chloroform, chlorobenzene, and t e t r a -  

chloroethylene.  
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TABLE 8 3 .  CONTRA COSTA - WATER FIELD QC SAMPLES 

Chlorofom 

1.2-Dicbloroccbanr 

l,l,l-Tricbloroerh~ae 

Besxenc 

Carbon trttbchloridc ' 

Irolodichlororthme 

Tricbloroetbylcae 

e-Dioaaar . 
UIlorod ibr-thane 

1,2-Dlhroroethmc 

.- a-octane 

Tetrbchloroetbylcoc 

Chlorobenzene . 

Ltbylbeozenc 

J r m l o m  

p-Xylene 

Styrene 

o-Xylcne , 

1.1.2.2-Tetr~cbloroeth~ne 

E-Pinene 

~-Dicblorobcnxcmc 

yDichlorohnzene . 

g-Decane 

o-Dichlorobenzene 

g-lkdecbnr 

.. . 

@odcr.oe 

1.1.1.2-fctrbchloroct~ne 

7 

WAC 

7 

NA 

NA 

7 

7 

NA 

7 

1u 

NA 

' 7  

. 7  

nA 

3 

XA 

WI 

HA 

. X A  

WA 

u 
MA 

XA 

MA 

lu 
nA 

a Corrected for background. 

' b N D  = Not detected. 

NA '= No t analyzed. C 
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_ _  . - 
TABLE 8 4 .  CONTRA COSTA - DUPLICATE SAMPLES (AV, BR, XV) PERCENT 

RELATIVE STANDARD DEVIATION (XRSD) FOR F/D RESULT 

Cb lorof om 

1.1,l-frichloroetJune 

Benzene' 

Ihrboo tctraebloride 

Tricbloroechyleme 

Tetcechlorwtbyl8w 

' Styrene 

p-Dichlorobcnreoe 

Ethylbcaxrae 

o-Xylene 

e-Xylene 

s-lkcioc 

. -  n-Dodecaoe 

E-Oc t a w  . .  . .. . - .  . . 
- Z-Undccaac . 7 (10) . '  12 

z-Piocne . 10 (10) 21 

o-Dichlorobenzene 20 (i) 

. . .. - . ... . . . 
. .  . 

32 

91 

103 

30 

76 

116 

62 

93 

110 

110 

'104 

16 

20 

82 

60 

6b 

. _  

- 

- 
49 

95 

I23 

b7 

37 

13 

30 

123 

16 

- 
- 

12 

54 

- 
53  

47 

36 

. .  

-. . 

.. . 
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. . . . . .  - . . . . . . . . . . .  
TABU 8 5 :  CONTRA COSTA -- DUPLICATE SAMPLES (AV, BR, m) PERCENT 

. UUTIVE STANDARD DEVIATION (XRSB) FOR F/Q RESULTS 

. .  

.- 

Tr ich lorocrbyhe  30 (I!) 63 

Ter t r~h lormrby lent  31 (1s) 59 
~. 

Styron. 16 (13, 30 

e-Di eblotokiurne 28 (9) b7 

o_-Xylraa 26 (15) 40 

ftbylbenxow 26 (16) 6s 

.. - . 
p-Wyleru 17 ( 1 5 )  12 

14 

110 

iL 

99 

108 

Ion 

U 

.. .......... ._-.--. . . . .  . _ _  . 

. .  - -._ . . 
. . . . . . . . . . . .  - 

. .  . .  

... - . .  . . . .  _- 
.- . 

. . . . . . .  - . ..  - 

. - .  

. .  - . . . .  . .  

. . . .  . . . .  . .  
- . . . .  .-- - .  . . . . .  . .  
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. . . . . .  .. _ _ _ _ . _ _ .  ...... . . . . . . . . .  

T U L E  86 .  CONTRA COSTA - PERCENT RELATIVE STANDARD DEVIATION (%?SI)) _ _  - - - _ _ _  .-. - --FOR F/D RESULTS ON DUPLICATE WATER SAHPLES ~ . - -  

_ .  - .  - . Water, WSD 

Target Compound Median (n) 75th Percentile !fax. 

Chloroform 9 (14) 15 49 

l,l,l-Trichloroethane 57 (1) - - 
Trichloroethylene 

Brornodichloromethane 

Dibromochloromethane 

Tetrachloroethylene 

Bromoform 
. .  .... . . .  .-_--..._.. .......... 

3 (13) 6 

15 

10 

4 

7 

21 

46 

38 

7 

22 

- . . . . . . . . . . . . .  

_ .  . . .  ._ . . . . . . . .  
-.. 

. . .  . .  . -  

_ .  . . . . .  

. . .  . . . .  - . . . . . . . .  
~ . __ . . - . . - - . . . .  . -  . . . .  . . . . .  

. .  . .  . . . .  

- .. 
- .  . .  . .  



I 
TABLE 87. CONTRA COSTA - PERCENT RELATlgrE STANDARD DEVIATION (%RSD) ................. ... - -FOR F/Q'RESULTS ON DUPLICATE WATER'SMLES - . 

Target Compound 

Water, DSD 
-~ 

Hedian (n) 95th Percentile Wax. 
~- 

Chloroform 

Bromodichloromethane 

Dibromochloromethane 

41 

58 

21 

63 

71 

29 

. . . . .  
. ... ---- . I  -.- .--. 

. . . .  . . .  

.. - -- . . . . . . . . .  - . . _  . . 

. . .  . .  

. -_ . .... 

-.-- . - . . . . . . . . . . . . . .  - .. . . . .  

~- L . .  

. --. . . . . .  
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TABLE 88. CONTRA COSTA/LOS ANGELES 2 - PERFORMANCE AUDIT SAMPLE ' 

RESULTS - WATER ANALYSIS 

Sample QC-1 (N=2) Sample QC-2 (N=2) . 

Target Compound Conc., pg/L %Recovery Conc., pg/L %Recovery 

chi o ro form 11 ..9 

l,l,l-Trichloroethane :.0.911 

1.08 . 6 3 . 4  

82 13.8 

139. 

98 
. . .  -. . . .  . . .  - . .  - . . . . .  . _. ..-.. -_.-. - -  ._ . . . . .  

104 . .  
..-.- 

2.79 ' 107 . 13.5 . .... . - - - ..-. - . Trichloroethylene .. . .  

Bromodichloromethane 
. _ _  . . . . . . . .  . .- ...-.. . . . . .  

. -. Dibromochloromethane 

. Tetrachloroethylene 

2.20 130 

2.37 . 99 

0.98 89 

10.7 124. 

11.2 93 

4.72 84 

50 
. .  ...... ___ - . . .  ............ - 

. 83 Bromoform 2.32 
" . . .  ..__ .. . .  

C .  

. .- . -  

. .  
. .  . .  .. - - .  

. . . . .  . .  . .  - . .  . . .  - . _ _  . -- . - - . .  
. .  

. . .  -. . . . . . .  . .  - _  _ .  
~ - - -. 

-..-.. - . .  . . . . .  .. . _ _  . - . .... . . . .  

. . . . . . . . .  
. .  

- .  . 
. . . . . . . . . . . . . . .  . .  - . . . .  _ _  ._.._ . 

. . . .  . . . . . .  .. . . . . . . . . . . . . .  - - . .- . . . . .  . . . . . . . . . . . . . .  ._-- - - - . . - - - . - - - . - .. - . .. . . . .  . .  

. . . .  . . . . .  . . . . . . .  . . .. - .- . . -... . . . . . . . .  - . . .  ..-. . . 

. . . .  . . .  - . .  
- 

.. - . .  __-_. - .. - .. - - . . . . . .  . .  . . . _ .___ . .  -. . . . . . . . . .  
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GENERAL QUALITY ASSURANCE ISSUES 
Recovery o f  Deuterated Chemicals from Tenax Sampling Car t r idges  

Deuterated chemicals were spiked o a t o  10% of  a l l  Tenax GC sampling c a r t r i d -  

ges and then used  i n  pe r sona l  and f i x e d - s i t e  a i r  sampling. Recovery of t h e  

deu te ra t ed  chemicals were determined t o  a s s e s s  apparent  accuracy of sampling 

and ana lys i s .  

( t h e s e  c a r t r i d g e s  were n o t  used i n  sampling) benzenes chlorobenzene, and e thy l -  

benzene recovered. Add i t iona l  da ta  a r e  given i n  Appendix M. Q u a n t i t a t i v e  

r ecove r i e s  and a good agreement between deu te ra t ed  and non-deuterated chemical 

Table 89 provides  an o v e r a l l  comparison ob deu te ra t ed  and non-deuterated 

_ . _  ~ . 
r ecove r i e s  were observed . -. . . . .  
Chemical Analysis I s sues  , 

Appendix N gives documentation on chemical a n a l y s i s  issues, 'while Appendix 
. . . . .  - .  , : .. - . 

0 gives  Qual i ty  -- Correc t ive  Actions t h a t  were ' taken during sample 

a n a l y s i s .  . 

Q u a l i t y  Assurance of Data F i l e s  
~ . .- .- - - . .  

Appendix P p r e s e n t s  QA of t he  da ta  f i l e s  p r i o r  t o  s t a t i s t i c a l  a n a l y s i s .  

Cor rec t ive  a c t i o n  was t aken  where e r r o r s  were found e 

Analysis  of Q u a l i t y  Assurance Data 

Appendix Q g ives  papers  cosntairning informat ion  on t h e  a n a l y s i s  o f  QA da t a .  

. . . . . . . .  . . . .  - - . - - - . . . -  
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SECTION 8 

STATISTICAL ANALYSIS QF DATA 
r 

This s e c t i o n  g ives '  t h e  s t a t i s t i c e l  a n a l y s i s  f o r  t he  two seasons 

(winter  and s p r i n g )  of da ta  s o l l e c t e d  in Los Angeles am? one season ir. 

Contra Costa ( spr iog) .  Each season is analyzed s e p a r a t e l y  followed by 

the  a n a l y s i s  of d a t a  c o l l e c t e d  i n  Contra Costa,  The two seasons ob Los 

Angeles are then colrpared. I n  g e r e r a l ,  as descr ibed  p rev icus lp ,  d a t a  

was c o l l e c t e d  on several v o l a e i l e  organfcs  (VCLs) in a i r  (pe r sona l  and 

outdoor f i x e d - s i t e ) ,  w a t e r  and b r e a t h  s2mples from a p robab i l i t y - sample  

of  i nd iv idua l s  i n  t h e  two.areas .  

LOS ANCEXES FIRST SEASON 
. .  . .- . 

The a n a l y s i s  of the  f i r s t  sefrson (February-and Harch ,  .l%r?) of  Los . .  - 
_ .  - ._ Angeles, C a l i f . o m i a ,  c o n s i s t s  i n  p a r t  of a s t u d y  of t h e  q u a n t i f i a b l e  

. .  .. . 
.... _ .  ~ . .  -::--1fmits,. .weighted'  pe rcen t s  .measurable , weighted summary s.tetistics, 

c o r r e l a t i o n s ,  and unweighted personal  v e r s u s  outdocr  a i r  l e v e l s  f o r  t h e  

117 i nd iv idua l s  sarcpled, 

f i r s t  season (February.  and Harch, 1984) is 'given by ' t he  r e s u l t s  of the  

Eousehold Ques t ionnai re  I n  Table 90. . '  S l i g h t l y  more than  h a l f  (533 s e r e .  

male. The age range  was from 7 t o  78 yea r s .  About 673; vere employed, 

6I  were housewlves, 1 S X  were s t u d e n t s ,  am! 72 were r e t i r e d .  About 33X 

were c u r r e n t  smokers while 172 were former' smokers. The vast  major i ty  

of smokers used c i g a r e t t e s .  Elever? people  l i s t e d  p a i n t i n g  .as a hobby 

whi l e  seven l i s t e d  it  as an occupation. &.ly e leven  peoFle used air  

A d e s c r i p t i o n  of t h e s e  117 people s t i tdied in Los. Angeles' in t he  
-. . - .  . _  _. . .I - - _ - _  - 

. . .  

condi t ion ing  t o  c o o l  t h e i r  homes, while 97 used gas fu rneces  t o  h e a t  

them. 

To ga in  in fo rma t ion  OR t h e  a c t i v i t i e s  of t h e  pa r t1c ips r . t s  dur ing  

t h e  twenty-four hour  s tudy  pe r iod ,  a 24-hour s c r e e n e r  was adminis te red  

at t h e  en2 of t h e  pe r iod .  The r e s u l t s  of t h i s  s c r e e n e r  are. givev jn 

Table 91. 

setvice s t a t i o n s  01: garages  (19%), odorous chemicals ( 2 2 x 1 ,  a u t o  o r  

t ruck  exhaust  (18%) , a d  c l e a n i n g  s o l u t i o n s  (1823 dur ing  t h e  %-hour 

per jod  than any o t h e r  subs t ances  covere2 by t h e  sc reene r .  

Eore 'peop le  were exposed t o  tobaccc '  (31?) or smoking (38x1, 
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- -  
NOTES TO TABLES 

3 .  The terms daytime out6oor  air an2 overn ight  outdoor a i r  r e f e r  t o  

samples c o l l e c t e d  dur ing  t h e  day and dur ing  t h e  n ight  from f ixed-  

s i t e s  o u t s i d e  t h e  p a r t i c i p a n t s ?  homes. 

2. Brcmcdichlorometh?.ne, dibromochloromethme, and bromoform were not 

analyzed i n  air .samples.  Only chloroform, l , l , l - t r i c h l o r c e t h a n e ,  

t rl chloroe t hylene , 
t e t r ach lo roe thy lene ,  chlorobenzene, and bromoform‘ were analyzed i n  

b r  cmo d ichlo r m e t h a n e  , d i b  r o m  chlor ome t h  P r\ e., 
. . . . . . .  

water  samples. . -  

3. Sample s i ze  i n d i c a t e s  the  number of i n d i v i d u a l  samples. The 

minimum and maximutt sample s i z e s  i n d i c a t e  t h a t  no t  a l l  conpounds 

always hod - e  value - f o r  every . . .  i n d i v i d u e l  sampleb. 
.. . . .  

. -  . 
% ... - . -  4. . Dupl ica te  measurements were averaged before  the. percentages were 

. - . . . . . . . . .  . -. 
. . .  . .  . . . . . . . . . . . .  ... . . . . . . .  computed*.-. . . . .  ,- : . ,  - _. . 

- ~ 5.- Xeasurable .is def ined  -as . . .  .above .. -the. q u a n t i f i a b l e  l i m i t .  All concenz 

t r a t i o n  d a t a  is c???_s_l_dered signific_a_n_t_ptp_ two f igu res .  
Los Angelesp first  season’vas  February and Earch of 1 5 8 4 .  

To c a l c u l a t e  en es t imate  o f  t h e  95% confidence i n t e r v a l  f o r  the 

s.e.3 . v h i l e  t h e  upper l i m i t  vould  be (geo. mean) - 1.96 (geo. see . )  

. -where geo. rnean.ia the gecmetr ic  mean and geo. 6.e. i s  t h e  standard 

. .  
6. 
7. 

. . . .  ..-. . , . -  . _ /  - - - .  . . -  
. . .  . . .  ...g eometr ic  mean,_’-the upper l i m i t  would be (geo. Icean) + 1.96 (geo. . . . . . .  -_ . -. . _ _  - 

, . 
. - .. - .. . . . . .  - ... - 

- -  

error of the geometric mean. 

f - .. ... ._ . 
. . . . . .  

.... .- -. . -. - - 
-. . . .  

.-  ... 

. . . . . .  
. . * . . -  . .  
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. . . . . . . . . . . . . . . . .  .. - - - . . .  . . . .  _ .. .--.. _._ _...-.-.. . . . .  - .- , 

. . . . . .  . .  ._ . . . . . _ _ _ . _ _ . . _ . _ _ . . _ . _  - -I ...__ - .-. . . 

2. Race - Hispanic ............................ 19 - American IndianlMaskan Native C O . O . e  0 - Black, Not Hispanic ................. 7 
. - Asfan/Pacff ic  Islander ............... 11 

. - White, Not Rispanic ................. 77 
- Other ................................ 7 2 

116 

. .  
3. Age - 7 .................................... 1 

- '11-14 .................................. 10' - L5-19 ................................. 12 
-.20-24 ................................ 13 . 25-29 ................................ 19. 

. .  0-30-34 .... i . . . . r . . . . . i ~ o . . . ~ * ~ ~ * . 8 . . . ~ .  10- - 35-39 ................................ 1 4  - 40-44 a - 45-48 ............O...........O..~..d 6 - 50-51 ....................... 4 . - 55-59 ................................ . 7  

- 65-69 - . . . . . . . . .  ........................ 4 

. .  

.......... --.-._ .__ ____.__ 

. . .  . .  --.- . -_ . .- .. _. _ _  ____. - . 

... - 60-64 .................................. 4 . - . -  .... . .  . - .  . . . . . . . . . . . .  . _  

. - 70-74 .. ;..............;.....OO.;...'... . 3 - 75-78 D . . . . . . . . . . . . O t O * O O . . . . . O D . . . . D O .  - 2 
117 . .  . .  . .  - .. . .  - .  . ....... . . . . . . . . .  ...-_ -. .- >-. . --. .__ ._.  . -  . . I  

... .- _ _ _ _ _  -..7., . -Are-  you, presently .employed? .,2 * .  e . .  .. *.. e a Yes 6 7 8 ,  h'o - 39 
... . - . - . .  ______________. ._______._ .______._  ,__...__ _ _ _ _ . _  . . . . . . .  

11. If not presently employed, vhich of the followlrg b e s t  d e s c r i b e s  
. .  

. : - -:-: -:::-::.-.- your -status? . . . . . .  : . ._._ . . . . . . .  - . . .  

Rousewife ............................. 7 

Unemployed ............................. 3 
Retired ... i.............. .............. 8 

'Disabled .................... ... ........... - 3 
39 

.. Student ................................ l e  

... 

. .  . . . . . .  -. . . .  . .  . . . . . . . .  .- ._ -. .__-_- 

- .. 

. - . .  . .  . .  
... 

. - . - . . . . . . . . .  _ .  

..... ..- . .  -.. . .  . . . . .  

I 

c ont h u e d  



... -.-. --_ . . . . . .  .-  . . . . . .  .. - . . . . . . .  ._ . - -  . . . . . . .  

..... - -+- 

TABLE 90 (continued) 

12. I n d i c a t e  whether you or any member of your household a r e  
i n  any cf t h e  l i s t e d  occupat ions o r  es tab l i shments .  

YOU 

Pa in t ing  .................................... 7 
Dry Cleaning ................................ 

2 Chemical P l a c t  .............................. 
Serv ice  S t a t Z o n l G a r a g e h g i n e  Repair ........ 1 
F u r n i t u r e  Repai r /Ref in ish ing  ................. 
Plastics Nanufacture.  o r  Formulation ......... 4 
Text i le  M i l l  ................................ 

. .  ,Wood Processing .P lan t  ........... i.. .......... L 
P r i n t i n g  ................ .................... 2 

- 

Petroleum Plant ............................. 

' S c i e n t i f i c  Laboratory 4 

. Hosp i t a l  ...................................... 5 
. . . . .  . . .  . -  I )ye.Plant  .......................... ...-. ........ 

. Metal Products  ............................... 2 

employed 

Househo 1.d- 
Member 

5 

1" 

3 
1 
1 

1 
3 .  

6 
5 

. . ~ . -.- 'Battery or  E l e c t r i c a l  Component Manufacture . 2 1 

. Taqi/BusfTruck, Driver .,:. ............... *. ... 1 2 

Drug Manufacturing o r  Formulation ....,...... 1 2 

LandscapinglGardening 2 2 

. .  . . . . . . . . . . . . . . . . . . . .  Ref r ige ra to r /Ai r  Condi t ioning Repair o r  - - . - .  
. . . .  - 1 

1 

. .  . -  . .- - .  
. . . .  ... . . . .  'Manufacture ...... ..... *.  ........ *. ........ 1 

. .  . . . . . . . . .  . ......... . . . .  ____ ._  . .  
..- . . , , . .  

. . .  .................... ....- . . .  ..... P e s t  Control  . . . . O O O D . . . . . . . . . . . . . . . . . . . . . . . o  1 

Photo Developing 2 

. None o f ' t h e  Abgpe O O O q . . . . .  ;...........OO1l.. @ 7  8h 
~. .............. -, ...... 

. . . . .  . .  -- -- _. -_ ... . .  . .  . - . . -  ____ ----.13.e- ... C i g a r e t t e  -Smoking -Status . .- . . . . .  _ _  . - . . .  -. 

Current Smoker 39 
. . . . . . .  -- . Ex-Smoker . . . . . . . . . O . O O . . o O O . . . . . .  20 

. .  Never Smoked ... e -. *.. e *. .. i . .  ... - 58 
117 

. . . . . . . . . . . .  _ .__ . _ _ _ _  . _. . - __ - . . . . .  . . . . .  . ... 
14. For.Hov Many Years D i d  You Smoke A t  Leas t  % Pack of C iga re t t e s  Per 

Day?. . ' .  . . .  
2-5 ......~............*.......... 6 
10-13 1 .... *'.'..... . e e 1 1 0 . 0 0  ........ 0 

4':' . . .  

is-18 ..........O.....O........... 3 
20 ...................... e - . . . . . . . . .  2 

. .  19 

. . .  - . _ _ _ .  . . . . .  - - .. 

26 P 
32-25 . . . . . . . . . . . . O . . . . . . . . . o . . . . .  - 3 

.- .. . . . .  
.... 

. .  . - .  
15. . How Long Ago Did You Quit Smoking? ' 

Less"than 1 year ........ I, 

1-5 y e a r s  . . . . . O . . O . O . . . O . . . . . . . . . .  3 
7-8 y e a r s  . . . . . e . . . . D . O . D . . . . . . . . .  3 

I _.  _ _  - _ .  _ _ _  11-13 y e a r s  .-. *. -. 3 
. . . . .  .... . ........ .... . - -. ..___ - _. 30 y e a r s  , m .  a ..;.. - 1 

14 

....... . ... ...... . . . . . .  . 
. . .  - . . . . . .  _ _  - 

. 

con t h u e d  
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~ TABLE. 90 (continued) 

16 a. On Average, How Many C i g a r e t t e s  De/Did You Smoke Per Cay? 
Less than 4 Pack c . . . . . . e . . . . ; c . . .  14 
Eetween 31 and 1% Backs ....... ;... 33 

. More Than L+ Packs ............... 12 - 
5 9  

17. Does Anyone-.Else I n .  Your Rousehold Smoke C i g a r e t t e s ?  
.. .... ..- . -. -. Yes = 39, - NO = 78 . . . . .  

.--. _. .- -  .. 
I$. Do You or Anyone Else In  Your Household Smoke Cigars  O r  Pipes? 

You . e . . d  Yes 1 Anyone E l s e  .*... Yes = 2 
- - -- _.. __-.-.._ _. -NO. I 84 . -  -. No = 83 . .  . . .  .. 
. -  

. 

- . -  

- . .  ... 
- 19. OI? Average, How Many Hours Are.You In The Same Room, Or Enclosed 

. Area, With Someone Who Is Smoking? Respond For Time A t  Home, And 
--------._ _.- - - Time  .At.Works .-.._-.: -.--..:.-. _ _  . -- . . . . . . . . . . . .  

A t  Home - o .....*.. ii P t  Work - 0 ........ 63 . 
.-.-... - 1-5 --.-. : e . 0 33 -_. :- . 1-5 . o  . . e . .  21 

6-10 6-10 ..... 23 ..... . 7  . .  
...... 10+ ..... , .5 . - a  . l o +  .e.... 3 

110 . -  ..117. - .  - _ .  . -. 

. . . . . . . . . . .  .......... . . . .  

- - .  ---- - - . .  
. .  . ._ . -  

. . . . . . . . . .  .- . - . - . 

r 

. -  . - . , . .-- .......... ---20 .'-*=Do You O r  Any' Member O f  Your .Household Pursue Any O f  The Folloving 
\ 

- -  . . . . .  - . . - . . . .  .. _ - - - - _  . .  . . . .  
Hobbies?' .. 

You 

7 
Scale  E o d e l e ' . .  .............................. '11 

None of These ................................ 77 

- 
P a i n t i n g  .................................... II 

.- . . .  . . . . . . . .  -Gardening ................................................ - 29 

....... -.' ", . :Furniture RefinisRfng ........................ .... -_-_ ............... - ...... . . .  . . . .  
. . . . . . . . . . . . .  . . . .  . . . . . . .  . - . . .  

Household 
Member 

9 
4 

10 
37 
61 

-- . 

- -_  .- -_ ..- - _  _- .- .- - - -  . _. . . . . . . .  - .  - - - .  .- . -  . - .  
2.1. Do You 'Work'' With -Or Use I n s e c t i c i d e s ,  Pes t i c ides ,  o r  Herb ic ies ,  As 

In Farming, Gardening, Or F x t e r m i n a t h n ?  
. ~ ..- . Y e s  = 23, .No. = 94 . . . .  - 

a. How Often Would You Say That You Work With Or Use Such 
. .  

-.-.-_ 
Substances? - ___.- _- ._-._ __.- . ._ ..-_. . . . . . . . . . . . . . . . . .  Rarely .i ........ ............ 7. . . .  .-- . . .  

Occasionally ................ 12 

b. How Often Do You Have Your Nouse Trea ted  For P e s t s ?  
Never ....................... 59 
Konthly ...................... 4 
Q u a r t e r l y  ................... 9 
Yearly ...................... 37 

109 
- 

I. 90 
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continued 
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TABLE 90 (continued) 

. . . . . . . .  

2 2 .  What Po You Consider Your Current P h y s i c a l  Condition? 
Excel lec t  .................... 42 
Good ......................... 53 
F a i r  .......................... 21 
Poor ........................ - 1 

117 
- .  

23.  Are You Current ly  Taking Any P r e s c r i p t i o n  Medication On A Regular 
Dai ly  Basis?  

Yes = 26 No = 87 
. -  . .  .. . .  ...... .-. -. .- . .- . . 

24. Have You Taken Any Nonprescription Medication I n  The .Pas t  48 Fours? 
No za 62 . .- . . I  . . . . . . . . . .  Yes = 53 

29. How'Kany Years Rave You Eived.1n This  Ci ty? 
0-1 35 ........................... 
5-9 ............... d .......... i . .  22.- 
10-14 . . . . . . . . . . . - . O a . O . . O . * . ~  23 
15-19 ....................... 12..c:. 
20-21 ........................ 6 

30-31 ................ b ...... 6 

. - 
~ - .. 

. . . . . . .  

. . . .  , . . . . . .  

25-28 ........................ 6 

42-43 ....................... 4 ~ . .  
58 .......................... - 1 

115 

30. no You Cool Your .Borne With Any O f  The Fofloving- Appliances? 
C e n t r a l  A i r  Conditioning .... 4 
Window . A i r  Conditioning-:. .-* e :- 7 
P o r t a b l e  Ci rcu la t ing  Fan b3 
C e i l i n g  Exhaust Fan ........... 20 . . .  
Nore of These ................ 49 

~. 
. 

31. D o  You Have Any Of'The Following Appliances? 
Gas Stove ................... E 5  
Electric Oven'............... 62 ....... 

.Gas  Furnace ................. 97 
O i l  Neat ....................... O . 

--. . 

- 

i 

13 1 



I 

.. . 

l. 'Have You Pumped.Your Ow% Gas I n  The Past 24 Hours? 
Yes = 14 ,  r?o = 102 

a. During Which F o n t t o r i n g  Per iods?  
Overnight = 0, Daytime = 13 

2 .  Have You Done Your Own D r y  Cleaning o r  Been I n  A Dry Cleaning 
Establishment During The Past  24 Flours? . 

Yes = 1, h'o = 116 

a. During Which Honi tor ing  Periods? 
. Overnight = 0,  Daytime = 1 

3 .  Have You.Smoked C i g a r e t t e s ,  Cigars ,  O r  A Pipe  In The Past 24 Hours? 
Yes' = 36, No = 81 

a. During Which Monitoring Periods? 
Overnight - 7 ,  Daytime = 5 .  Both = 23 

4 .  Kere You In An Enclosed Area With Active Smokers For More Than 15 
Wnutes  A t  Any Time I n  The P a s t  24 Hours? 

Yes = 45, No = 7 1  

a. During Which E o n j t o r i n g  Periods? 
Overnight - 12, Daytime = 19, Both = 14 

. 5 .  Have:You Used O r  Worked With Insecticides, P e s t i c i d e s ,  O r  
Herbfcides I n  Any Way I n  The P a s t  24 Hours? 

Yes - 6 ,  No = 109 

6. During This Time  O f  Year, @n An Average Weekday O r  Weekend Day, Paw 
Many Hours P e r  Day A r e  Spent: 
a. Away From Borne: Weekday - 0-4 ...*. 17 

5-9 ..... 42 
10-14 e.. 53 
16-17 ... 5 

Weekend Day - 0-4 34 
5-9 ..e.. 50 
10-14 ... 24 
15-19 e.. 4 
20-24 ... 5 

192 
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TABLE 91 (continued) 

7 .  Have You Worked A t  Avy O f  The Following @ccupations O r  Been In Any 
Of The Following Businesses During The P a s t  k'eek? 

P a s t  24 Pas t  
Week Hours - ................................... 14 P a i n t i E g  15 

6 Chemical Plant ............................ 7 
2 

1 

Pry Cleaning 10 1 

Petroleum Plant  ........................... 2 
S e r v i c e  Station/Garage/Engine Repair  ...... 62 2 2  
F u r n i t u r e  Refinishing o r  Repair ........... 
P l a s t i c s  Manufacture o r  Formulation ........ 3 2 
T e x t i l e  Mill ................. ;.,......... 

. Wood Process ing  P l a n t  ..................... 1 
P r i n t i n g  .................................. 4 . 5 
S c i e n t i f i c  Laboratory ...................... 7 

.............................. 

6 

1 
3 

Dye P l a n t  ................................. ................................... 6 H0sp.i t a l  12  
Metal Work/Smelter, .......................... 6 3 

27 . f  None o f , T h e s c .  ............................. 28 
i-. r 

. . . . . . . . . .  . . . . .  
. . . .  . 8. Have You Been Exposed To Any O f  The Following During The Past reek? 

. . .  . . . . . .  
P a s t  . P a s t  24 . . .  . . - .-.. . - _  . . . - 

. . .  . . Week Hours . . . .  . .  . -  . . . . . . . . .  ~- - . .  -.. . .  
. .  

. i  .. 

15 
26 

6 
16 
21 
15 

5 
2 

. . . . . . . . .  . _ .  ~ - .__- . . - _ _ _ _  
. . .  Solvents  .. a *. e D e  e e o  n.. ............ *.  .... 31 . 

Odorous Chemicals OO..O..........O.;......* 60 
12 

Pigh Dust o r  P a r t i c u l a t e '  Levels .........*. 30 
Toxic OT Razardoug Chemicals 

Auto/Truck-.Exhauet *. e e .  , .. e ...... ,, ..... 4 1  
. Cleaning Solutions . . . . . . . . b . . b . . . . . . . . . . r . '  1 2  

- . Degreasing ?ompounds 15 
Other  . . . . . . . . . b o O . O O . O 1 . . . . e . e . . . O . . ' . . . e .  7 

......*. .... * .  

- . .  
. . . .  

... 

. .  

. _  I .  

. .  
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Table 92 p r e s e n t s  a summary of t h e  sample s i zes  a v a f l a b l e  

twenty-eight v o l a t i l e  C O I E ~ Q U ~ ~ S  c o l l e c t e d  i n  environmental  and . .  
samples for Eos Angefes, first season. The table shows v a r i a t i c n  ir- 

f c r  t h e  

b r e a t h  

sample sizes by media. This h d i c a t e s  that not all information was 

c o l l e c t e d  on each person. Also, as descr ibed  e a r l i e r ,  t h e  sample s i z e s  

. .  

. . .- . . 

. - -  . 

. . . -. 

f o r  outdoor,  f i x e d - s i t e s  were s m a l l e r  than those o f  t h e  o t h e r  medie.  

CREATING THE CWPUTER ANALYSIS FILE 
Before s t a t i s t i c a l  a n a l y s i s  could be undertaker. on t h e  d a t a  cof- 

l e c t e d  f o r  t h e  117 i n d i v i d u a l s ,  s e v e r a l  n;aaipulat lons v e r e  necessary t c ?  

' p rocess  t h e  da t a  col1.ected and create somputer a n a l y s i s  f i l e s .  F i r s t ,  a 

few observqt ions were d e l e t e d  because i t .was deemed by RTT c h e n i s t s  t h a t  

t h e  d a t a  was quest ionable .  Second, t h e  water  srrmples c o l l e c t e d  at two 

d i f f e r e n t  time p e r i c d s  were averaged., Third,  because of t h e  d i f f i c u l t y  

of maintaining s u f f i c i e n t  GC r e s o l u t i o n  €or  each Fair of chemicals, t h e  

q u a n t i t a t i v e  va lues  of E-dichlorobenzene and 2-dichlorobenzene as w e l l  

. as - m-xylene,and E-xylene were combined to  g ive  one number f o r  n,D-dichlo- 

;robenzdne and .one f o r  =-xylene. . In t h i s  manner a l l  samples could be 

. ..._. 

. . .-_ . . .- .  . .  . . .. . - ...- .. . __.__ . .-.. .. - 
mote r e a d i l y  colepared. 

F o u r t h p  v a l u e s  below t h e  level  of d e t e c t i o n  (LOD) were s e t  equal  t o  l / 2  

LOD and v a l u e s  a t  trace v e r e  s e t  e q u a l  t o  5 / 8  QL ( q u a n t i f i a b l e . l i r r i t )  

where 5 / 8 -  QL was t h e  ~ , i d p o i ~ t  between t h e  EQD and t h e  QL. For  water  

there-'was' no LOI? .category. F i n a l l y ,  d u p l i c a t e  samples were averaged. 

Tbe m a r  C$. f o r  k p a r t i c u l a r  m e d i a  and corepounG was then def ined as t h e  

maximum of t h e  i n d i v i d u a l  q u a n t i f i a b l e  l i m i t s  f o r  each sample. 

Thus, a n a l i s i s  w a s  done on 26 v o l a t i l e  corr.pcjunds. 

--- _- - . .  . . . --_..-. . . 
. .  

.. . - _ .  . . .. - __- . . . 

.The-calculated sampling weights  descr ibed  i n  Sec t ion  4 were a d j u s t -  

ed t o  corrpensate f o r  olissing data .  This adjustment was done by v e i g h t  

class per  corcpound per media. 

o b t a i n i n g  t h e  t o t a l  weight .  f o r  a l l  o b s e r v a t i o n s  w i t h i n  a weight c l a s s ,  

t h e n  d i v i d i n g  by t h e  t o t a l  weight f o r  all o b s e r v a t i o n s  where ccncentra-  

The a d j u s t v e n t  f a c t o r s  were calcul?.tec? by 
_ .  . . .- 

t i o n  information was obtained and n o t  missing.  The c r i g i n a l  weight of  

the  observa t ion  WAS t h e n  m u l t i p l i e d  by t h e  adjustment fact .or.  

o r i g i n a l  weiEht x t o t a l  ve iJh t  p_e,r. y e i g k t  class -- - -  
adjusted weight - .  I t o t z l  weight p e r  weight c l a s ~ h x c h d i n g  those 

w i t h  missing d a t a .  

The popula t ion  of i n f e r e n c e  waz estimated t o  jriclude ? 5 ? , 4 ? 2  

i n d i v i d u a l s  i n  t h e  Lor; Angeles area. Unless o therwise  s t a t e d ,  a l l  
. . .  . . . .. 

I94 
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. . TABLE 92. DATA AVAILAELE .FOR. STATISTICAL ANALYSIS BY MEDIA 

. ' LOS WGELES FIRST SEPSON 
.... _ _  

----L---L\ - -% e L E %  -- I= I C s  r I c - 42s = ,  -, 

Sample S i z e  P.ange -- - - ~ . .  Media - 
Breath 112-115 

. .  
Overnight Personal A i r  110-114 

Daytime Personal Air 

Overnight Fixed-Site 
Outdoor Air 

Daytime Fixed-Si te  
Outdoor Air 

. * s  

. . . .  

110-114- 

24-25 

23-25 . 

. - . .  - .  . . . . .  
. .  . . . .  .. - .. . .  

.. - - ...... 
.I. . 

. . . . . . . . . . . .  ... - .  
: . ~. 

.-_ -. 

. . . . . . .  . . . . .  . . . .  - ........ . . . . . . . . .  ..... . _ .  - . 
- -... - - - -... 

. .  . .  

. . . .  . i  .... . . . . . .  - . .  .- ...... -.-- . 
. . . . . . . .  . .  * .  

. . . . . . . . .  . .  . . . . .  ... 
. .  . .  _- 

. . . . . . . . . . . . . . . .  . . . . . . . .  . ..__. . .  . .... . . . .  .- - - -_  . - 
. . . .  . - . . .  . . - _ .  

.......... - . . . . . . .  -_ ._- . ._ . .__-- . . .  . . . . . . . . . .  

. - .  . -  
. .  

. _ .  . 
. . . . . . . . . .  . .  
. . . . .  - . -  

. .  .- - . . .  - .  . . .  
. . .  

. . . .  . .  ~. 

. .  I .  

. . .  . ... .- - --- . . . .  ... . -  .- - . .  .. . .  . ,  

195 . . - .- -- - .. 

-.. 

c . .  



- __ . .  - _ - -  .- - _--_ _-.-- . . . . . . . . . . . . .  ... - . ._ . . .  . -  

. .  
r e s u l t s  apply to .  t h i s  pcpufetion ax- a s p e c i f i e d  subgroup of t h i s  pcpu- 

1 a t  ion. 

QUAXTIFIAELE LIMITS 
, n -_ 

Before p re sen t ing  the  pe rcen t s  measurable and summary s t a t i s t i c s ,  

the :quant i f iab le  l i m i t s  f o r  the va r ious  media and compounds were e x a n h -  

ed.  The purpose of t h i s  e x a d n a t i o n  was t o  i n d i c a t e  how t h e s e  l icj ts  
va r i ed  f a r  each compound. . .  . -  ~ 

Tab1.e~ 93 through 98 show by media and compc?ur?d, mini+um quantlfi- 
a b l e  l i m i t s  (= in  QL), maxim& quan ' t f f iab le  l i m i t s  (mar: CL), r a t i o s  of 

m a x  QL t o  min QL (Rl), weighted percent  above the max QL, weigbted 
......... . percent  measurable (above t h e  quan t i f i ebxe  l i m i t ) ,  and rqtios  of pe rcen t  

measurable t o  pe rcen t  above the  Ea): CL (R2). 
t h e . r i n  QL and t h e  mc~x QL was sllrn11 as denionstrated by t h e  srr.~11 v-1 ues 

- f o r  R1. The l a r g e s t  r a t i o s  were f o r  1,4-dioxane i n  overn ight  pe r soca l  

a i r  (4.28), ._-pinene i n  daytime pe r sona l  a i r  (4.45), and I n  water 
1, t r i c h l o r o e t h y l e n e  - (6* 00). and sdl6robenzene ' (4 .22) .  . Because of l i t t l e  

. .  .. ---_-. ' ' . v a r i a t i o n  ... . . . . . . . . . . . . .  i n ' t h e  q u a n t i f i a b l e  . .  l i m i t s ,  .... t h e r e  appeared t o  be l i t t l e  

Overall, t h e  range between 
_. . - - - . - - 

. . . .  ..... . -  

. . .  ._ . 
. - -- .- - 

. . . .  -- . - -.- 
. . .  - -  

. . .  - . . .  .... . - .  . 

. -  . . . .  
d i f f e r e n c e  I n  t h e  pe rcep t s  'nea'surable an2 the pe rcen t s  above t h e  uax  QL 
as shown by t h e  small va lues  of R2. Some compounds which d i d  show l a r g e  

ratios were for brea th  carbon t e t r a c h l o r i d e  ( 2 . 9 2 )  and 2-dodecane 

(2.61.) i- chloro6enzene (2.15) in- -overn ight  personal  air, and t e t r a c h l o r a -  

e thy lene  (3.'92) i n  water .  

. .  
. . . . . .  ... . . . . . .  .- - __ - . . .  . . . . .  . . . . . . .  ... . .  - - .  . ._-  - -  .- - - - . . - - . I - - .  .__-- - _ _  - .  ..--_ -.-._ 

-. - . -  -_ WEIGHTED PERCE3T MEASURABLE . . . .  

The ve ighted  percents  of concen t r a t ions  measurable (above t h e  

-- .... q u a n t i f i a b l e . - l i m i t ) .  by compound . f o r  b rea th ,  overnight  p e r s c n a l  air, 

daytime pe r sona l  a i r ,  overn ight  (f ixed-s i te )  outdoor alr , day,time 

. . . . . . . . .  ... ( f i x e d - s i t e ) . o u t d o o r  a i r  and water f o r  Los Angeles, . . . . . . . . .  first season are - - - . . . . .  

shown in '-Table 99. 

analyzed f o r  bromodichloromethane, dibronochloromethane, and bromoform. 

For water only chloroform, l , l , l - t r i c h l o r o e t h a n e ,  t r i c h l o r o e t h y l e n e ,  

bromodichloromethane, dibromochloronethsne,  t e t r a c h l o r o e t h y l e n e  , chloro-  

benzene, .and brcmoform were anelyzed.  

For per sona l  a i r  and outdoor air, d a t a - w s s  n o t  

... 
.~ 

For b r e a t h  and a i r  l , l , l - t r i c h l o r o e t h a n e ,  benzene, t e t r a c h l o -  

roe thylene ,  5-xylene,  and =-xylene were over  90% measurable.  Carbon 

. . . . . . .  t e t r a c h l o r i d e ,  s t y r c n e ,  e thylbenzene,  L-octane, and 2-cndecane were over 
. .  

.- 90% measurable. in per sona l  and outdoor  a i r  but less SO in brea th .  
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I 

Chlorobenzene, 1 f 1,2-t& t i a c h i o f S t h z n e  1. 2-dfbromoethane , znd 1,1,2,?- 

t e t r ach lo roe thane  were less than 15% measurable for brea th  acC the  a i rs .  

For water chloroform, bromodichloromeshawe, and dibromochloromethtne 

showed percents  measurable of g r e a t e r  than 85X while  t r i c h l o r o e t h y l e n e  

and chlorobenzene were less than 15% measurable. 

. . .  General ly ,  t h e  percentages seemed about t h e  same for overnight  and 
. .  . . . .  , _  daytime personel. a i r  and putdoor air with  some compounds such a s  1,2- 

dichioroe thane  and a-pinene . lower i n  days lue '  outdcor  a f r .  There was 

also a tendency i n  some compounds f a r  t h e  percent  measurahle of brea th  

samples t o  appear lower than  t h e  percentages  f o r  a i r .  
WEIGHTED SUXMARY STATISTICS 

.. .- . . .  - ' 

. .  - . -.-.._ .-. . . -  

Addi t iona l  ana lyses  were done on those  compounds v l t h  a t  least  15% . . . .  . . .  . . . . . . . . . . . .  . .  - .- - - .---- -. - __- - -.-.. -_. ---..-._ - ._ - ___ - - . . . .  
measurable i n  one of t h e  media, In  p a r t i c u l a r ,  weighted summary s t a -  

t i s t i c s  were computed f o r  n ine t een  coipounds for brea th ,  personal  airs, 
and outdoor a i r s  and f o r  seven compounds for 'water . '  

.-. . . . . .  - . .  . _ _  . . - . . .  . . .  . _ .  . . _  . . .  . . .  

. -  

. .  . .  . .  
.-. - --- .Tables I00 through. -105 g ive  median q u a n t i f i a b l e  limits, a r i t h m e t i c  . _. , 

. . .  . . . . .  . . .  
~ - . _  . .  - -.- - c  . 

. . . . . .  .___. .__ .. meem, a r i t h m e t i c  s tandard  e r r o r s ,  :geometric means , g e o z e t r i c  s tandard  - 
e r r o r s ,  p e r c e n t i l e s ,  and ranges f o r  t h e  s e l e c t e d  compcunds by aed ia .  

The r eade r  should view t h e  es t imated  weighted 99th p e r c e n t i l e s  w i t h  

cau t ion  since it is e s s e n t i a l l y  e s t ima ted  by t h e  maximum v a l u e s  of each 
. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . .  . . . . .  . -  - - .__.._... 

. . . .  .... . . . . . . . . . . . .  . . . . . . . . . . .  . . .  ~ .. - - of. t he ,  y a r i o u s - d s t r i b u t i o n s ,  -. 
. .  . . .  . . . . . . . . . .  .. . .  - - - .  . -  -. . .  . . . .  -. 

In  comparing t h e  measures of c e n t r a l  tendency, t he  a r i t h m e t i c  mean 
- - . - . - -- - . . . . . .  appeared almost :  always h ighe r  than  . the -median and t h e  geometr ic  mean. 

The d i f f e r e n c e  in t h e s e  s t a t i s t i c s  seemed sometimes q u i t e  l a r g e  as f o r  
1,1., l - t r i ch lo roe thane  f o r  b rea th  ar-d daytime ,personal  air .  One explona- 

t i o n  for  t h i s  can be i l l u s t r a t e d  by.comparing the  9Cth p e r c e c t f l e  ... t c  t h e  

. -.- ..... --_ .. maximum. conepnt ra t ioq  shoc -,in the-  range. . In  t h e ,  .cases . .  c i t e d .  above, the  

,mex imum va lue  appeared more t h a n  twenty  t imes larger t h a n  t h e  ?Cth 

p e r c e n t i l e .  This sugges t  l a r g e  o u t l i e r s  which were i n c r e a s i n g  t h e  

a r i t h m e t i c  mean. Cene ra l ly ,  f o r  a i r  and breftth s m p l e s ,  dkytime per- 

sonal a i r  concen t r a t ions  seemed l a r g e s t  . followed by overn ight  personal  

a i r .  Xowever, f o r  b r e a t h  and cu tdoor  air t h e  e i s t i n c t f m s  seemed l e s s  

clear. Khlle  t h e r e  appeared t o  be some tendency f o r  t h e  means t o  be 

h i g h e r  f o r  outdoor a i r ,  t h e  maximum va lues  f o r  b r e a t h  tended t o  be 

h ighe r .  &e p o s s i b l e  e x p l a n a t i o n  ' f o r  t h i s  may be seen by again  com- 

p a r i n g  t h e  90th p e r c e n t i l e s  t o  t h e  rnaximun: values. There appeared t o  

. - I  -. . 

. .  



'I t 

E t  E i i  
a 

u. 
U. 

v. c 

. ... 

n o c ~ ~ o ~ u n o u o w ~ n ~ ~ ~  ' 
q ~ - r - w - ~ ) o m ~ n n r o a u m  
o 9 m o o I A o o o o c i u o o o o o o  : . . .  . . . . . . . . . . .  D 

.. -. . . . . . . . i 

j 

i' 
b 

b 
b 

b . 
b 

n n o o h u o m - n h o m e C o m r h  : 
o o n - o o ~ o o o o o - o o o o o o  
? ? 4 r " . ? ? ? 9 1 9 ? Y 1 ? 7 ? ~ ? ?  

%n-nho-nhnhn- 9 ? 9 ? 7 ?  .?7?712?19:Y--? 
n'n o o w n 

o o N 0 0  o no 0 0  0 0  o 0.0 eo0 B . 
b 
b 

. . .  

. - -  
W I Q ~ H O ~ ~ O ~ W Y ) ~ W ~ ~ - ~ C Q  
- O ~ J I N P N ~ O ~ ~ ~ N ~ O Q ~ ~  

C O L ~ O C O ~ ~ O C O ~ O O O O O O  
. . . . . . .  . . . . . . . . . .  

. I  
C 

c 

v u  
= s  
- E  
Y 

2,; "I 
S'u) 

.. .. 
.- - .. 

i u m  u-n e m . r - r - n e m w o ~  g 7 - o N w o 0. o - Y) o YI a N -. 
o o ~ ~ o - ~ o ~ o - ~ n o o o o o -  

. . . .  * . . . . . . . . .  
b n  h C h  hhhhh hhhhrsh 
h N \ h N N \ N h N N N \ H N N N H N  . * a l l *  . . * I .  . . . . . c'd % O O  c d d o o  oo 'oooc  

L 

205 



C 
1 

206 

. -  



... .*. , . I~ ._ ,. ,. . ,"..-,,. I .. . ... . . . .. . 

I 

. .  
c < 

d e i 
. .  - 

c 

U 

a 

i 

207 



. . .  - _.* .... 

. . . . .  

I 
- z -  _-. ....... -- _ _  . . . .  

. 00 0 0  0 0 0  0 0 0  0 0  

* - O ~ - ~ Q ~ Q O O ~ ~ N ~ - V N U U  
?? .9".????'??9?9'49.?TU. 

e - 0  N Nrunrl 
jZ!l I 

e-n ' m o o e - c m o o  o c w o . e e  n o * o ~ ~ o - * m - - ~ N o O u - - o *  
o ~ ~ = o o ~ - - o ~ m n - o o m - o  N 
. . . . . . . . . . . . . . . . . . .  

. . . . .  
o ; . .  

n m  m - e - c o m o o u ?  o m n o m m  
N O O N f i N O t n Q  
0 0 0 ~ 0 0 m - 0 0 0 * h - o O - 0 0  

. -  . . . . . . . . .  .7?9?1???11 

f 
0- 

0 0  

'N - ... .. 
0 

V 

c v c  
W Y Y  
u w  c 
o a v  

!,I,?, 

.- . 

. . .  

. .  

i 

1 . - '._ . . . . . .  

208 

. -. . . .  

r .  

I 

*,' .r;, , h , "  .., A. ~ .,~., . : . , ,  ......... ,,,* . . . . . . .  3,. ... . . . n  .... 



? . , " ' . , . ,  .. ~ ..,jl , . - - -  . . . .  . -  . . . . . . . .  . -. 

_ -  .. 

. . . . .  .- . . . . . . . . . . . .  - . . . . . . . . .  .I .. . . -  .- .... 

E :  

5 u 
2 < 

8 - 
E 1 

a 
c c 

i 

.... 

. . . . . .  .& ....... . . . . . .  

u n o 0 0 1 o o o w ~ o o  m - n m m n  

c" , - . 
E ;  

~ .. - .  

....... ...... 

~ ~ - c ~ n o e - - y 1 u o ~ r - ~ r - ~ v n  

~ ~ n - o ~ - o o ~ - - ~ o o o o o o  
0 C - 0  - Y) aC U 0.0 N N C 0.9 r? .  . . . . . . . . . . . . . .  

. . .  

. -  . . . . . .  . . . . . .  . . - _  

' 209 



- -  

z 
0 
v. < 
LI; 
VI 

. .  
.. 

I 

ou 
Y 

rz w 

5 
oc e 

. .  . .  
. .  . . .  

..- - .  

oc e . .  

L 

c . ’  

I 3 
‘ b  

c 
I “.’ 

0 
4 m 

.. ;5 

220-  



b e _ . l a r g e r  d i f f e r e n c e s  betveen t h e  two f o r  b rea th  than  f o r  outdoor air. 
’ The med ians ’ fo r  b r e a t h ,  daytime personal  a i r ,  and daytime outdoor a i r  

. .  
* _  

. .  

a r e  compared i n  Table 106.  With t h e  except ion of %-dichlorobenzene, , the  

medians f o r  daytime pe r sona l  air appeared about t he  sane o r  l a r g e r  t h e n  

those  f o r  daytime outdoer  a i r .  However, w i t h ’  t h e  except ion  of &-pinene, 

the.  medians far daytime outdoor a i r  appeared.  l a r g e r  than  thcse  * f o r  

breath’. 

. .  . 

.- . - . - . ~  . - . . . .  . - ._. _. . -. - . - 

’ For b r e a t h ,  pe r sona l  a i r s ,  and outdoor airs, 1,1,1- t r ichloroethane ~ I.. . . . 

showed t h e  l a r g e s t  o v e r a l l  values. 

va lues  . - .- were benzene, t e t r ach lo roe thy lene  , m;p-dfchlorobenzene and 

=-xylene for b r e a t h ,  overnight  ge r so .na l - a i r ,  and daytime personal  a ir .  

Other compounds showing high r e l a t i v e  . . .  . __._ _ _  . - ._ - . .  . ._ . -. . . - . . 
t .  . .  

’ Also, for daytime . - . . - per sona l  -. . . . .air . ..- -. t r i ch lo roe thy lene ,  .. . ~ . -. . -  efhylbenzene,.  _ .  . 2-xylene, 

end 1 ,4-dioxane showed r e l a t i v e l y  l a r g e  va lues .  F e r  overn ight  outdoor 

-. a i r  .. benzene, t e t r ach lo rce thy lene ,  e thylbenzene,  and the  xylenes appeared 
r e l a t i v e l y  h igher , .  whi le .  f o r  daytime outdoor a i r  benzene and m,p-xylene 

~ .--._ .. . ..-._----- -.-..-.-- 

.~ -. . . . . . . .. . . . .  . . .  . 

- _  - 
.L . .. . , .. . . . 

’ .  . mueared  so. 
, . - - - ?  

.. - -  - -. - - ._ __. -__ -For’ water chloroform,  bromodichloronethane, acd ditromochloromethace 
’ ‘seemed t o  have r e l a t i v e l y  higher  concent ra t ions .  

. figures IO through 14 show box p l o t s  of c h l o r o f o m ,  t r i ch lo roe thy -  
. - - len t .  .m.p-dichlorobenzene, 2-xylene and 2-undecane - f o r  b r e a t h  and a i r .  

. . . . ---.- . -. . . _ -  . . . .  ~ -. 
- _ _ _  _ .  __. .The p l o t s  -demonstrate . t h e  t r end .  of .  personal  air l e v e l s  be ing  h igher  than . .  .- . . . . - . . - .  - . . .  _. .. - . . ... - -  .. 

b r e a t h  and outdoor  air l e v e l s ;  a l s o ,  t h e  skewness of some of the  d i s t r i -  
. .-.._ 

. - but ions .  - _ _ _ _  -‘ . -- - . . _  . .- 

T a b l e s  107 and 108 compare t h e  coccen t r a t ion  l e v e l s  of t h e  s e l e c t e d  

conpoands- t o ’  t h e  median q o a n t i f i a b l e  l ir i ts  by media. h e r a l l ,  the  

compound c o z c e n t r c t l o r f  f o r  brea th  and’ a i r  seemed h ighe r  than the 

. - - - . - - . . q u a n t i f i a b l e  l i m i t s .  Exceptions were 2-dichlorobenzece and 1,4-diexnne. 

Also, sone compoucds such a s  chloroform, carbon t e t r s c h l o r i d e ,  t r i c h l o -  

roe thylene ,  s t y r e n e ,  and - n-dodecme appeared high f o r  a i r  b u t  l ov  f o r  

b rea th .  For wa te r  chloroform, bromodichloropethrne,  and librcmochlo- 

romethene appeared h igh  while l , l , l - t r i c h l o r o e t h e n e ,  t r i c h l o r o e t h y l e n e ,  

t c t r ach lo roe thy  l e n e  and brornof o m  appeared low. 

CORRELAT ICNS 
To f u r t h e r  s t u d y  the  r e l a t i o n s h i p s  between media, unwelghted . 

Spearmzn c o r r e l a t d o n s  were computed f o r  the  scl ectec? con!pounds. 

1C9 gives  t h e  c o r r e l a t j c n s  between b r e a t h  and e i r  f o r  all amomts.  

Trb le  

21’1 . 
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TABLE 106. kEDIIVIS AND THEIR RATIOS COMPARING DAYTIME PERSONAL AIR To DAYTIME 
OUTDOOR AIR AhD DAYTIM: OUTDOOR AIR TO BREATH - 

~ LOS-AXGELES FIRST SEASON - .-- . 

Personal . Outdoor- Personal Outdoor - Compound Breath Air A i r  t o  Outdoor to Breath 

Chlorof o m  0.10 

1.1.1-Trichloroethane 6.30 
Benzene 3.10 
Carbon Tetrachloride .- .. - - .  -0.17 0 .  . 

Tetrachloroethylene . 5.80 
0.17 Styrene 

m,p-Dfchlorobenzene 0.54  - . - o-Dichlorobenzene 0.03 
E thylbsnzene 0.80 
o-Xy lene 0.74 

- n-Decane 0.32 
. - n-Dodecane 0.17 
1,4-Dioxane 0.03 

- n-Undecane 0.40 

1,2-Dichloroe.thane 0.03 

Trichloroethylene- 0:19 - 
.. . - . .- .- . -- I _ _  . . 

%-xylene . . .  . 2.30 

- n-Oc tane 0.50 

- a-Pinene . 0 .90  

1-00 
0.25 

29-0 
15.0 
0.69 
2.20 
8.20 
2.30 

0.03 
8 -00 

2 . 2 0 .  

10.0 
23 .o 
-2 .?O ’ - ‘ 

1.60 
0.14 
4,lO 
2 -80 
1 .go 

0.28 3*57 
0.13 1.92 
20.0 1.45 
14.0 ‘ 1.07 
0 -56 1.23 
0 , 6 6  4.78 
9 .00 0.91 
1.90 1.21 
0.97 . . -  _ .  . 2.27 
0.14 0.21 
7.10 1.13 
7.90 1.27 
21.0 , -1.10 
1.10 . 2.00 
0.48 3;33 
0.13 . . 1.08 
1.90 2.16 
1 e20 2.33 
0.25 7.60 

2.80 
4.33 
3.17 
4.52 
3.29 
2.42 
1.55 

1.80 . 
4.67 
8.88 

9,13 
3.44 
2.82 
4.33 
3.80 
3 .OO 
0.28 

11.2 

10.7 
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TABLE 107. S W A R Y  OF THE F!!GWITUDE OF SELECTH, COMFOWD LEVELS COMPARED TO THE 
MEDIAN QUANTIFIABLE LIElITS FOR BREATH Ah3 AIR SAMPLES -- 

LOS AEGELES FIRST SEASOX 
I 

,I * rvw -s?-=w- = L.5 s --= - ~ . i r x  s 6 irz- - .?t:I . .f I .-  

Overnight Daytime Overnight Payt ime 
Personal  Personal  Outdoor Outdcor 

- Breath - Air A i r  Air A i r  Compound - -  
Chlorof o m  low high  
1,2-Dlchloroethane low high 
1 ,l , l-T.richloraethane h i g h  h i g h  

high Benzene -- ' h i g h  
Carbon:Tetrachlorl0e 1 ow high' 
Tr ich loroe thylene .  . low h igh  
Tet rachlorce thylene  h i g h  h igh  

m,p-Dichlorobenzene 
o-Dichlorobcn Zen e 
Ethylbenzene- - h i g h  h i g h  - o-Xylene h igh  h igh  
m,p-Xy l e n  e .  ~ - . .: __. . h igh  h i g h  

1 .t-Dioxane - n-Oc t me h i g h  h i g h  - b-Undecane h igh  h igh  
a-Pir?ene .___ _ .  , , h i g h  h igh  

~ . ~ . -.-..--._ . 

- .  Styrene ............ --.- ....... low -_ -hi.gh - . . 
high  h i g h  ' 

. -. low .. -. low - 

n-Decane .: .. .:...---.. .- . , . . .h igh .. high  .. 
n-l)odecane _&._ ...... .: ... low .......... high  ..... e 

low 'I ow 
- 

- 

high  
high 
h igh  
h igh  
h igh  
high 
h i g h  
h igh  - . 
h i g h  
l o w  
h igh  
h igh  
h igh  . 
high . 
high  . -. 
low 
high  
high 
high 

high 
high 
h igh  
high 
h igh  
h igh  
h igh  
h igh  . . 
h i g h .  
h igh  
high 
h igh  ' 

high 
high . 
' h i g h .  . 
high  
h igh  
h igh  
h igh  

high 
low 
high  
h igh  
h igh  
h igh  
h igh  
high.. 
high 
low 
high 
h igh  
h igh  
h igh  
high 
low 
high 
h igh  
high 

... - .. . .  .- . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  - ......... .. . . . . . . . . . .  

. -- ....... . . . . . . . . . . . . . . .  . .  
_ .  . - .  .- - . ,..__ . . .  

-. 
. . . . . . . . . . . .  . __ - .- .. . 

. .  

_ .  TABLE -108. - S W M Y  OF .THE PAGNITUDE OF 
YEDTAR QL'AXTTF'LABLE 

L@S ANGELES 

. . . . . . .  .. .. - . . -- . .-. . . . . . . .  - - .... - -. . . . . . . .  - .  

. . . .  -. . . . .  .. - . . . . . . .  

- . .  

- 
c 

SELECTED COWqUbT LEVELS C,Q"XRP m THE 
LIMITS FOR WATER -- 
FIRST SEASON 

- -r-- -cI 

Water Compound 

Chlorof o m  high 

- D -  - 
l , I , l - T r i c h l o r o e t h a n e  low 
Trf ch loroe thylene  low 
Frorcodichlcrorcethane high . 
T l i b r o ~ ~ c h l o r o m e t h 2 n e  h igh  
T e t r a c h l o r o e t h y l e n e  low 
.Bromoform low 

2 18 
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General ly ,  t h e  c o r r e l a t i o n s  were l e s s  than .50 s i g n i f y i n g  a l a c k  of 

s t r o n g  c o r r e l a t i o n  between t h e  media. The s t r o n g e s t  c o r r e l a t i o n s  

appezrec' between h r e a t h  and daytime personal  air, overnight  and daytime 

personal  a i r ,  and overnight  and daytime outdoor a i r .  For overn ight  

v e r s u s  daytime personal  a i r ,  a l l  Corre la t ions  were p o s i t i v e  and s i g n i -  

f i c a n t l y  d i f f e r e n t  from zero. Also, t h e  conpound mzp-dichlorobenzege 

sh'owed a r e l a t i v e l y  s t r o n g  c o r r e l a t i o n  for each of t he  r e d i a  pairs ' .  

The Spearman c o r r e l a t i o n s  f o r  a l l  amounts between vetez, aqd t h e  

. .  . . .  . .  
o t h e r  media (see Table  110) were a l l  less than . 2 5 . .  

. - . _. 
' . . Tables 111 and 112 show t h e  Spearman c o r r e l a t i o n s  arrong media f o r  

measurable amounts only.  If- t h e  s a m p l e - s i t e  v a s  less  t h a n  5 ,  t h e  

c r e a s e  i n  t h e  c o r r e l a t i o n s  as Coatpared with all m o u n t s ,  mst  were stj l l  
l e s s  th2n . 5 @ .  Again, ia,p-dichlorobenzene appezrec! t c  'have t h e  s t r o c g -  

es t  c a r r e l a t l a c s  f e r  b r e a t h  a n d . a i r .  A1so;there seemed. t o  be a 6trcr.g 

c o r r e l a t i o n  (.89) between v e t e r  2x2 daytime outdoor a i r  for t e t r a c h l o r o -  

e thy lene.  

c o r r e l a t l o n s  were n c t  repor ted .  k?aile . there  .appeared t o  bq soae' in -  . .  . 

Figures 15 through 3e show s c a t t e r  p l o t s  f o r  b r e a t h  versus daytjme 

p e r s c n a l  2jr, b r e a t h  v e r s u s  daytime outdoor a i r ,  and overnight  personal  

a i r  versus overnighe outdoor a i r  fer selected corcpcunds on t h e  n a t u r e 1  

logar i thmic  . .  scale. . .. . One was . added - _. t o  each nunber before  t h e  fogarithr 
was taken. The lines on t h e  f i g u r e s  represent  t h e  nedian QL va lues  f c r  

t h e  compounds for  rhe  two media. An ''0" r e p r e s e n t s  both concent ra t icns  

measurable and an "X" r e p r e s e n t s  one o r  both not  measurable. The 

c o r r e l a t i o n s  for a l l  anounts and measurwb1.e znounts only a r e  a l s o  given. 

. .  
' 

These p l o t s  demonstrate t h e  l a c k  of s t r o n g  c o r r e l a t i o n  betveen t h e  media 

and l a r g e  s c a t t e r  i n  t h e  levels,  but  also democstrate t h a t  t h e r e  were 

p n s j t i v e  t r e n d s  between media f o r  s e v e r a l  of t h e  compounds i n v e s t i g a t e d .  

OUTDOCR VERSUS PERSOKAL P.IR 

To g a i n  a d d i t i o n a l  i n s i g h t  I n t o  t h e  coaparison between overn ight  

p e r s o n a l  a i r  and overn ight  outdoor a i r ,  Tables  113 throush 115 ccepared 

unwefghtKd p e r c e n t s  of concentratdonr  treasurable PFC? unweighted summary 

s t a t j s t i c s  for t he  25 people i n  Los Angeles who provide2 both overnight  

personal  a i r  and overn ight  outdoor  a i r  data .  The f i x e d - s i t e s  a t  which 

outdoor  a i r  data w a s  c o l l e c t e d  vere i n  t h e  v i c i n i t y  of the s u b j e c t s '  

homes. 
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TABLE 113. U?&TIGHTED PERCEm OF GONCENTRATIQNS P?SWRABLE FOR THOSE 
PERSONS HAVING BQTM OVERNIGHT PERSOIAL AIR AND 

OVERNIGHT OUTDOOR AIR - LOS ANGELES FIRST SEASON 
8-8 ma-**------= e n-I-  

Overnight T e Z i i i i h t  
s o u n d  Personal Air Qutdoor Air 

. . . .  
. . . .  

. . _  . . - , -  . .  
... 

Chloroform 
1,Z-Dichloroethane 
l,l,l-Trichforoethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene 
m,p-Dichlorobenzene - o-Dichlorobenzene 
Ethylbenzene - o-Xylene 
m,p-X y 1 ene - n-Decane/ - n-Dodecane 
1.4-Dioxane - - n-Octane _ -  

.-n-Undecane - - ~ 

a-P inene 
- ........ 

100 

100. 
100 

64.0 

96 .O 
91 .a7 

100 * 
100 * 
100 

100 e 

100 
100 * 

100. 

100 c 

100.- 

28:O 

aa,o 

64 .O 

100, 

91 .a 
54 .2  

100. 
100. 
95.8 

96-0 . 
95.8 

100 0 

100. 
54.2 
96 .O 

100 * 
100. 
91.7 
91.7 
66.7 
91.7 
96.0 
91.7 

Sample S i z e  Range: 24-25 24-25 

I t .c --- *It--- --Is= ----d . -- 
...... - . -ri . , ._- . 

. 4 -T-test ,for-difference betwhen . .  media significant at .05 level. 
....... - - - , , , 

. .  
. . 

.. _ -  . . . . .  

. . . . . . . . . . .  - 
. . . .  .. ..... - - . . .  - . . .  . . .  . .- . -. . .  

. .  

. .. - . - - 
.- . . . . .  ... . . .  . . . .  - . - . 
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TABLE 11s. SUMMARY OF MEDISS~ MIHUM CONCENT~ATIONS AND THEIR RATIOS 
FOR THOSE P E R S O N 5  HAVING OVERRIGHT PERSONAL AIR Af3D 

OVERNIGHT OUTITOOR A I R  - LOS ANGELES F I R S T  SEASON 
e,---- - P =*=- ------ CICI. -- - = C S b -  C G G h t  Overnight Per sonab/ 
Comp ourr d Personal Air Outdoor A i r  Outdoor R a t i o  

Chloroform ** 
1,2-Dichloroethane 
1 ,l,l-Trichlqroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene ** 
Stvrene 

._ Tetrachloroethylene 
. ...... .- 

G-Dichlorobenzene ** 
o-Dichl.orobenzene ** - 
E thylbenzene ~ . __  - 

. . . . . . .  - 

....... 
. -  .. . 

o-Xylene -: 
&-Xylene 
n-De cane 
n-Dodecane ** . .  - 

.- . . 
.:. 1,l-D.ioxane . . . .- 

. . . . . . .  

_ .  - .  _ _  
. . . . .  

1,60 ( 6.10)* 
0.22 ( 1,301 

24.0 (200. ) - 
18.0 (43 .0  ) 
0.64 ( 2 . 6 0 )  
1.21 (50,O ) 
8-90 (94.0 ) 
3.60 ( 9.10) 
2.80 (214. ) 
0.12 ( 2.50) 
9.70 (29,O ) 

-11 .O (34 .O -) 
26.1 (58.0 ) 

1.90 (11.0 ) 
1.40 ( 9.80) 
0.26 ( 3,60) 

- ,  . 4.60 (38.0.) 
- 2.30-(11,0 ) - 

3.40 (44,O ) 

0.65 ( 5.90) 
0.21 ( 1.30) 
29.0 (190. ) 
17,O ( 33.0) 
0.65 ( 1.50) 
0.69 ( 3 .00 )  
7 .35  (34.0 1 
4.20 ( 9.30) 
1.80 (21.0 ) 

~ 0.20 ( 0 . 5 5 )  
11.0 (26.0 ) 
11.0 (28.0 ) 
30,O (52.0 ) 
2.55-(27.0 ) 
0.67 ( 3.70) 
0.27 ( 4 .60 )  
4.30 (12.0 ) 
1*95 (19.0 ) 
0.82 ( 4.80)  

2.46 ( 1.03) 
1.0S ( 1.00) 
0.83 ( 1.05) 
1.06 ( 1 . 3 0 )  
0.98 ( 1.73) 
1.75 (16.7 1 
1.21 ( 2.76) 
0.86 ( 0.98) 
1.56 (10.2 ) 
0.59 ( 4 .55 )  
0.88 ( 1.12) 
1.00 ( 1.21) 
0.87 ( 1.12) 
0.75 ( 0 . 4 1 )  
2.08 ( 2.65) 
0.95  ( 0.78) 
1.07 ( 3.17) 
-1.49 ( 0.58) 

- 4 . 1 5  ( 9.17) 

*. Median (Maximum) 
*3 Vilcoxon signed rank test for d i f  feren'ce in .medians significant at -05 

. - ---. .level.. ...: . _  .. . . . .  . . . . . . .  . .  . .  .. - . . . . .  --- . --. - - .__ __ . -.  -- . - - .  -. - _ _ _ _ _ _  - .  

........... --. 

. . .  . . . . . . . . .  . . .  - - .. ...--. - 

. . . . . . . .  .. 
. -  . . 

. . .  .... - .  

. . . . . . . . . .  ~ . . .  - _  .. -. . - . . . . .  - 
I - - . . .  . .  -. ........ - . .  .... 
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1 

The percen t s  measurable are given  in Table 113. For the two medi 

the percentages  appeared r e l a t i v e l y  l a r g e  and s i m i l a r  wi th  no signifi- 
cant  d i f f e r e n c e s  between t h e  tvo media a s  determined by a t - t e s t  a t  t h  

.OS' l e v e l .  

me unweighted e r i fhme t fc  means, s tandard  e r r o r s ,  medians, and 

ranges for s e l e c t e d  compounds by the two media a r e  shown i n  Table 114. 
The means fa-r C h l O r Q f Q r l a ,  2-dodecene, and - a-pinene were s i g n i f i c a n t l y  . 

I - -  I h ighe r  i n  overnight personal  a i r .  Alsop t h e  medians f o r  chloroform, 
t r i ch lo roe thy lene , '  --dichlorobenzene, o--dichlorobenzene, 2-dodecar 

. -n-undecane ;-and 'a-pinene were s i g n i f i c a n t l y  h igher  f o r  overn ight  pe 

Table 115 compares the  median and maximum v a l u e s  for overnigh 

.- ---. - 
- - - .  . . .  

- -  . ' sonal a i r .  

............. . .  . - .... . .  ._ -_ __ . . _. . - ....... .- . . . . . .  - .... 
' p e r s o n a l  sir with" those €or overn ight '  .outdoor air .  ' 

-.. 

............ - ... - .... 
medians-appeared 8 b o u t " t h e  same or s l i g h t l y  h i g h e r  for personal  air 
shown by the r a t i o s ,  v h i l e  t h e  maximum va lues  appeared b a s i c a l l y  higl 

--c!ichlorobenzene, and '&:pinene.-'. . . . .  the personal air'maximum v a l u e s  . -  appea, 

- -. . 
. .  

. . . .  . . - :  f o r  overn ight  personal  air. ' I n  the -  case of t r i c h l o r o e t h y l e n e ,  
- . _  . . . - .. _- ._-_ -- 

- .  . - - .  - 
......... . . . . . .  . . -  . - . . . .  

nine  o r  more times l a r g e r .  
~. 

. .  
. - - .  

. ... . . . . . . . . . . . . . . . . . . . .  -_.__ _ _ _  .... .__*_ . .................. - . . . . . . .  __-.. - .. -.- . 
. . . . . . . . .  . . . . . . . . . . .  . . .  .. . .  . .. .. - - - .- .. - . . . .  . . .  . . .. ... . . . .  _-.. - .. . . . . . .  - _ _  - __ ._ _. - - .-.. 

- I  
. . . . .  ._ - ,- . 

. . . .  - . . . . . . . . . . . .  .- . - ...... . . . . . . . . . . . .  - . . .  . . . . .  -.. .:_ - 
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LOS ANGnES SECOND SEASON 
As a follow-up t o  t h e  imit iaf  s tudy  in Eos Angeles, 8 second s tudy  

was conducted i n  Ray and June ob 1984, A subsample of 52 of those  k-ho 

had p a r t i c i p a t e d  I n  the  f ir6t  seascn study was selected rep resen t ing  

332,615 people. 

To ga in  i n s i g h t  i n t o  p o s s i b l e  sources  of exposures  t h e  24-hour 

ac t iv i ty  sc reene r  was aga in  adminis tered at t h e  end of the  24-hour Study 

per iod .  Table  116 summarizes the  21-hour exposure and a c t i v i t y  

screener .  As i n  f i r s t  season,  t h e  l a r g e s t  numbex of people were exposed 

t o  smoking (42X)  and - tobacco  (33%) , s e r v i c e  s t a t i o n s  o r  garages  (19%), 

odorous chemicals (19'x), s o l v e n t s  (15%) and c l ean ing  s o l u t i o n s  (152) e 

Table 117 shovs t h e  sample s i z e  ranges f o r  eech media over  t h e  

tventy-elght- compounds analyzed, T h e - v a r i a t i o n  in--sample s i z e  r e f l e c t s  

t h e  f a c t  t h a t  no t  a l l  ana lyses  f o r  each conpound f o r  each media could be  

done f o r  .each sub jec t .  Also, outdoor f i x e d - s i t e s  were n o t  set up a t  

each hove b u t  only one hone per  sample segment. The d a t a  f i l e  was 

c r e a t e d  i n  t h e  same manner as descr ibed  f o r  f i r s t  season (see above). 

QUAKT1 FI ABLE LIKIT S - _ _  
Tables 118 through 123 g ive  t h e  minimum q u e n t i f i a b l e  l i m i t s  ( ra in  

QL), maximum q u a n t i f i a b l e  l i m i t s  Qmax QE), t h e  r a t i o s  of m a x  QL t o  lein 
QL ( R l ) ,  t h e  percentages  of  concent ra t ions  above t h e  max QL, t h e  per-  

cen tages  of concen t r a t ions  measurable (above t he  quant i f  i a b l e  l id t )  # 

and the  r a t i o s  of percent  measurable t o  percent  above t h e  max QL (R2). 
Genera l ly ,  t h e r e  seemed t o  be no l a r g e  d i f f e r e n c e s  between t h e  minimum 

and maximum q u a n t i f i a b l e  l i m i t s  as r e f l e c t e d  i n  t h e  smal l  v a l u e s  of 

t h e i r  r a t i o s .  The l a r g e s t  d i f f e r e n c e s  appeared t o  be  f o r  =-dodecane i n  

overn ight  and daytime outdoor  a i r  w i th  r a t i o s  of 2.95 and 2.63, respec-  

t i v e l y ,  The o v e r a l l  small v a r i a t i o n  i n  q u a a t i f i a b l e  l i m i t s  ui?s a l s o  

reflected i n  t h e  appa ren t ly  small  d i f f e r e n c e s  between pe rcen t s  measur- 

a b l e  and pe rcen t s  above t h e  max QL, Some excep t ions  were 1,Z-dibromo- 

methane f o r  overn ight  personal a i r ,  2-dodecane for overn ight  outdoor  

air, and fi-dodecane end 1.1,2,2-tetrachloroethane f o r  dayt iEe  outdoor  

a l r  v i t h  R2 va lues  of 5 . 5 5 ,  12.0, 3.27 and 3.68 r e spec t ive ly .  

WEIGHTED PERCENTS MEASURABLE 
Wejghted percentages  of concen t r a t ions  measurable (ebove the 

q u a n t i f i a b l e  l i n i t )  by media and compound are given in Table 124. For 

254 



.. .. 

vhere geo. mean is the geometric mean and geo. $.e. is the standard 
error of the geometric mean. 

1. 

2. 

3. 

4. 

5 .  

6. 

7. 

NOTES TO TABLES 

The terms daytime outdoor air and overnight outdoor air refer to 
samples collected during the day and during the night from fixed- 
sites outside the participants' homes. 
Bromodichloromethane* dibromochloramethane, and bromoform vere not 
analyzed In air  samples. Only chloroform, l,l,l-trichloroethane, 
trichloroethylene, bromodichloromethane, dibromochlorornethene, 
tetrachloroethylene, chlorobenzene, and bromofonn vere analyzed in 
water samples. 
Sample size indicates the number 'of individual samples. The 

minimum and maxhum sample 81ZeS indicate that not all compounds 
always hac! a value for every indivfdual sampled. 
Ihplicate measurements vere averaged before the percentages vere 
computed. 
Keasurable is  defined as above the quantifiable limit. 
traticr. data is cons_i_d_e_red significant to two figurea. 
Lo6 Angeles. second season was Hag and Jure of X984. 
To calculate an estimate of the 95% confidence interval for the 

. -  

A I 1  concea- 

geometric mean, the upper limit would be (geo.'mean) + 1.96 (geo. 

$.e.) while the upper limit vould be (geo. mean) - 1.96 (geo. 6aC.] 
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TABLE 116. 21-HOUR SCREEPER - LOS ANGKES - SECOhl) SEASON 

1. Have You Pumped Your Own Gas I n  The Bast 24 Hours? 
Yes 0 8, h'o 6 44 

a. During Which Monitoring Per iods?  
Overnight = 3, Daytime = 5 

. 2. Have You Done Your Own Dry Cleaning or Been I n  A Dry Cleaning 
Establishment During The Past 24 Hours? 

. Yes = 2,  No 0 50 . .  

a. During Which Honi tor ing  Periods? 
.. Overnight = I ; Daytime = 1 
. . ,. . .  

3. Have You Smoked' C i g a r e t t e s ,  Cigars ,  Or A Pipe I n  The P a s t  24 Hours? 
Yes = 17, No 35 

. .... .~ a. During Which' Xoni tor ing  Per iods?  
. -  . - .. Overnight 1, Daytime = 6 ,  - Both 7 10 . 

. -  . - . . - ._ . .- . . _ _  ... . . .  . . -. . ._ .- _ _  
'4.. Were You.-in An Enclosed Area With Active Smokers For #ore Than 15 

. . -  - . . .  
.- - . .. - -_ - . . . . . ..Minutes 'At Any Time3n The P a s t  .24 Rours? .. . . 

- . .. --I- - 
. . .  . Yes '= 22,- KO- - 3Q 

a. During tThich Koni tor ing  Periods? 
Overnight - 6 ,  Dayt ime = 8 ,  Both 0 8 

- L _ -  - 5.  Have YouDsed O r  Worked With I n s e c t i c i d e s ,  P e s t i c i d e s ,  Or - -- - -- Herbicides  I n  Any Way I n  The P a s t  ._ - 24 Rours? 
No - 44 

During This Time Of Year, On An Average Weekday Or Weekend Day, How 
Many Hours Per Day A r e  Spent: 
a. Away From Home: Weekday - 0-4 11 

5-9 ..... 26 
10-14 ... 14 
15-20 e . *  3 

Yes = 5 ,  

6 .  

- - -  

. .  

Weekend 'Day. - 0-4 . . . . 22 
5-9 ..... 1s 
16-18 ... 2 
20-24 ... 3 

con t h u e d  
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. .  - .  XMLE 116 .(continued) . .  

, . .  

. - .  7. ~ ,Mave.You Worked A t  Any O f  The Following Occupations Or Been I n  1 

Past . Pas1 
H@Ul Week 

. 1  Painting 5 
Dry Cleaning . . . . . . . . . . . . O . . . O . . . . . . . . . . . . .  4 1 

I 

Of The Following Businesses During The Past Ueek? . .  

- - 
Chemical Plant 2 . 
Petroleum Plant ........................... 1 
Service Station/Garage/Engine Repair ...... 28 
Furniture Refinishing or Repair ........... 
P l a s t i c s  Hanufacture or Formulation ........ 3 
T e x t i l e  Mill .............................. 
Wood Processing Plant: ..................... 2 
Printing .................................. 3 
S c i e n t i f i c  Laboratory ....................... 7 

Hospital ................................... 6 
Metal Work/Smelter ........................ 2 
None of Theee .............................. 16 

2 

Dye Plant ................................. 

. . .  . . . .  . . .  ... .- 

. . . . . .  . 8 .  Have You Been Exposed To Any O f  The FolTowing During The 

. . . . . .  Solvent@ .o:. ...... ....... . . .e .  ............... 18 
Odorous Chemicals 24 

12  
12  

Auto/Truck Exbaust ......O.a...~O.......o.. 14 
Cleaning Solut ions  ......D..O.Q..........,.* 24 

6 
Other O . . . . . . . . . ' . . O O . . . . a . . . . . . . . . o . e  2 

Past 
Week 

. _  . . . . .  .- .. _-  . .  - -  ._  _. . _  - . .  - .  . .  ... 
. .  .. - . 

7 . . _ .  . _ .  . 

Toxic or Hazardoug .Oemicals .... io........ 
High Dust or Part i cu la te  Levels ........... 

- . .  . - .. - ... .- . Degreasing- Compounds . , *.. . e ..e.O. e.. .... . .. ... . . .- . . 

- . .- ~ - . _. . 

Past we 
Past 
Houi 
, t  

ac 
- 

f 

I 

. . . .  
. . . . . . . . .  -. . . . . .  _- ...... - 

. 
- . .. 
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TABLE 117 DATA AVAILABLE FOR STATISTZCAL- ANALYSIS BY ~ D I A  
EOS ANGELES SECOA! SEASON 

e------ rwr%-- - = t = = r  . . . . . .  _. 
. . _  

Ned i a  Sample Size Range 

. Breath 5 1  

Overnight Personal A i r  

Daytime Personal Air 

Overnight Fixed-Site. 
Outdoor Air 

Dayt izae Fixed-Si re. 
Outdoor Air 

50-51 

50-51 

23 

2 4  

- .  
- . . . . . . .  .......... 

.. 

....... ..... .......... .. . . . . . . . . . . . . . . . . .  - -. .- . - . , -.-_ . _. . -.  - ... . ... . . . . . . . . . . . . . . . . . . . . .  . . . . . .  -- _-__. ___.. _- - .. - . - 

. . . . . .  . - _ _ _  ._  . .  . .  . . . .  - .  - - -.- -- - . . . .  - . . . . . . .  . . . .  - . __ . . . .  . -  

. . . . .  -. . 
. . .  

. . . .  

........... 

. 

. . . .  

. . . .  
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breath and air tetrachloroethylene end =-xylene were 98.92 OY higher 
measurable. In air, I,l,l-trichloroethane@ benzene, carbon tetra- 
chloride, ethylbenzene, end peylene, were 96% or more measurable vhfle 
breath ranged from 11% to 89% measurable, For chlorobenzene, 2-dichlo- 
robenzene, l,l,l,Z-tetrachloroethane, 1,2-dibromoethane, and 1,1,2*?- 

tetrachloroethane breath and air were less than 20% measurable. For 
water. chloroform, bromodichloromethane. dibromochloromethane, and 

s 

bromoform were at least 8% measurable, 
LTIGHTED 'SUMURY STATISTICS 

Weighted . .  summary statistics for those compounds selected in first 
season are given in Tables. 125 through 130, The statistics given are 
median quantifiable llmit , arithmetic mean, arithmetic standard error, 

-- _-. 
- -  

. .- -_ - -. --_ . 
._ . . . . - . . - - -geometric mean, germetric standard. error, median, percentiles, and 

. . . .  
range. 

- . . . . . .  - . 
As in first season, the arithmetic means appeared 8faOSt always 

- . . . . . . . .  . _  __ . . . . . . . .  . . .  
. . __. . . . . . . .  .; 

. ... . ' caused by. large-outliers. Rese-outljers can be observed by corcparing 
- larger ttian the geometric means and medians. This .could be 'in part 

. .  . -. 

. .  . -  
the 95th percentile to the 'rnax-imrn- value: 
large values vere 1,l , l-trichloroethane, benzene, and tetrachloroethy- 
lene for breath; l,l,l-trichloroethane, benzene, m,p-dichlorobenzene, 

benzene, trichloroethylene , tetrachloroethylene m,o-d ichlorobenz ene , 

Co&our?ds with apparently 

. .  ---. . . . . . . . .  
. . . .  and'.-&-xilene ._ . . . . .  for . . . . .  overnight . _  personal air; 1'; 1 e X-trichloroethane 

" -. - _-- .-. - .  -_.__ .... - ... _____._ .... _ _ _  . . . . .  ... . . . . . . . . .  

.-..and --xylene for daytime personal air; and for overnight and daytime 
outdoor air 1, I., l-trichloroethane and m,p-xylene, For waters chloro- 

... . -  . €om, brokdichloromethane, and .dibromochlorwethane shoved relatively 

high values. 
The medians for breath, daytime personal air, and daytime outdoor 

air nre compared in Table 131. As shown by their ratios, the medians 
for daytime personal alr vere about the same or larger than those for 
daytime outdoor air. Tbe ratios for chloroform and trichloroethylene 
seemed particularly large. In comparing the aedians for daytime outdoor 
a i r  to those for breath, the ratios shoved 8 ranee of . i 8  t o  6 . 4 0 .  For 
some compounds such as erichloroethylene, tetrachloroethylene, and 

- a-pinene, the median for breath vas more than tvice as large as that for 

- 

- 

- _ _  

. . . . . .  daytime.outdoor air; vhile for carbon tetrachloride, styrene, cthylben- 
. . . . . . . . .  . . . . . . .  . .  

. . . .  . . . . . . . . . . . .  - .  
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. . . . . . . . . . . .  _ .  _ _  . . .  .. .... ... . - - - - -. -_ ... . .  .. . __ - - 
TABLE 131. HEDIANS AND "I'WELR RATIOS COKPARING DAYTLME PERSONAL AIR TO 

DAYTIME OUTDOOR AIR dchp DAYTIME OUTDOOR AIR 
TO BREATfI - L6S ANGELES SECOND SEASON 

-72 ==¶=E*-*- - - - - -  . - 
? i e x a z  . - - - -  --- Ratios - - 

Daytime Daytime Personal Outdoor 
Personal Outdoor t o  t o  

Outdoor - Breath -- Compound Breath Air Air 

Chloroform . -0-03 - -  .- 0.30 0.03 10.0 I .oo 
1.2-Dfchloroethane 0.03 0.03 0.03. 1-00 1 .oo 
1.1.1-Trichloroethane . 3.75 11 .o 5.30 2.08 1.41 

Carbon Tetrachloride . 0.10 0.67 0.64 I .05 6.0 40 
.- Benzene , 4 . 2 0  7,20 3.10 2.32 0.74 

Trichloroethylene 0.17 1-20 0.03 40.0 0.18 
_- -. - .- . . Tetrachloroethylene . ---- 4.00- 3.40 - 1.70 2 .oo 0.43 

Styrene 0,16 1.50 ' 0.63 2.38 3.94 
. pl,p-Dichlorobenzene 0.60 0.92 .. 0.40 2.30 0.67 
-_ .- ~ - -  .. o-Dichlorobenzene -0.03.- .-  -.-0.03 - -  . -. 0.02 - - 1.50 0.67 

. , Ethylbenzene 0.54 . 6.00 i.90 . 3.16 3.52 
~ . .  - o-Xy leae 0,46  4 .OO 2.25 1.78 4.89 

- .. E,p-Xylene ._ . - .  .l e 4 0  -18 .o 6.70  2 .69  4.79 

- niDode&ne -. . - - - .0..33 - . , 0.69 0.51 1.35 1 55' 

- 

. . . .  . 0 . 3 3 .  ._ .. 1.80 0 *so '3.60 1.52 . .  - .  _.. .._.... n-Decanc -. -.- 
. - .  ._ - ..-* . .-- 

-. .. . .  - 
. . .  

.... - . .  - .  1 *4-Dioxane.-. ... 0.03 _ _  . . Oi03 . . .  .0 .02  . .  .____ 1.50 - 0.67 
n-Octane -. 0 .76  3.20 0.50 6 A0 0.66 

0.33  1.25 .. 0.51 2 , 4 5  1.55 n-Undeca ne - a-Pinene 0.93 1 .-55 0.29 5.34 0.31 

- -  

. .- 
. . . . .  - - 

1 E T  -(c1ch - .C S 6 6 *- - ' - L P  . .  
.. . _  ........ .... . . .  _: .. _.&. . . . .  ... - - .. 
.... . . . .  . .  . .  . .  . ........... - .- - _ _  . . . . . .  . . .  - - - . .  .. _ _ _  -. -__ ._  .... . . .  __ - - - .___ _ _  . -. . . .  - . ---  - ... - . . . .  

.. 

. ._ - . . . . . . . . . .  . . . . . .  ._ . .  - . ........ _- .. .-... ...... -. . ... 

. .  

. .  .. . .  . . .  . . . . . .  --- . .  . .  - . 
. . . . . .  - - .  

. 
. .  

-_*.. 
- .  - . .  

. .~ . . . .  . .  ...... . . . . . .  - .  

..... - 

. .- ...-- . 2 - . .  . . . . .  .... 
. - . . - _ _  .- .. - - 

. .  - .  . . . .  . . . . . . . . . . . .  
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. .  

zene , %-xylene , and =-xylene the  medians for outdoor a i r  appeared 
. .  

much l a r g e r .  ~. 

. Tables  132 and 133 g ive  a gene ra l  comparison between the Ra&;nitudes 

of . the  s e l e c t e d  compound PevePs and t h e  median q u a n t i f i a b l e  l imits by 

medf-a. For b r e a t h  amd a i r  f ,P ,%-or i ch lo roe thane ,  benzene, t e t r ach lo ro -  

e t h y l e n e  m,p-dichlorubenzene , ethylbenzene 2-xylene =-xylene, and 

- n-octane.seemed h igh  f o r - a l l  f f v e  media. Hovever, ID2-dich loroe th2ce ,  

- o-dichlorobenzene 2-dodecane, and 1 ,li-dioxane seemed low i n  a l l  f i v e  

media. ' For t h e  o t h e r  compounds personal  air  concen t r a t ions  appeared 

h igh  . . . . .  in comparison, w h i l e  b r e a t h .  and/or outdoor '  'air concen t r a t ions  

appeared low. 

romethane, and bromoform seemed high.  

.- . _  - - _  - .... 

-.. - -. 
. .  

... ---_. . . . . . . . .  ... -.--. . 

For w a t e r .  chloroform, bromodichlormethame, dibramochlo- 

. . .  .. . . . .  . . .  ----- --- -.-- _- -.___ - - .  _ _  . . .  . . . . .  - - - . . . . .  . . - - .-. . ~ 

Figures  .39 through 42  show box p l o t s  of benzene, m,r-d%chIoroben- .... .... . .  -.__- - . -. _. . -. _ _  _. . _-. . 

_- - .. zene, -. o--xyle.ne and ;-untiecane f o r  b r e a t h  and air: The- p l o t s  demonstrate  

the t r e n d  . fo r  p e r s o n a l  a i r  levels t o  be  h i g h e r  t han  b r e a t h  or outdoor - .  . 

. . . . . . .  . .  
. - _ .  -.--air l e v e l s .  They also show t h e  skevness of some of t h e ' d i s t r i b u t i o n s .  

. . . . . . .  . . . . . . . . . . . . . . . . .  . .  - . . . . . .  .-. .. 
......... .L-___.__._ CORRZEATIOFS :-. . . . . . .  . . . . . . . . . . .  - . .... 

. ._  

To f u r t h e r  examine t h e  r e l a t i o n s h i p s  betwecn t h e  medie, unwelghted 

Speannan c o r r e l a t i o n s  were c a l c u l a t e d .  Tables  134 and 135 give the 

. ---Lz-:--- ~ Spearman c o r r e l a t i o n s  for s e l e c t e d  compounds f o r  a l l  G o u n t s .  General ly  
- - _ _ _  . - -  _ _  - - --- - - _ _  -_ - - 

- .  t h e r e  appeared-$0. be n c - s t r o n g  c o r r e l a t i o n s  .. betwkev t h e  'media with most 
. . .  . .  - . -  

. . . . . .  . . . . .  . . ._-  -.. - . -  - - . .  - 
... . . . . . .  

c o r r e l a t i o n s  less  than .SO* Bowever. between overn ight  outdoor a i r  and 
- 

- daytime outdoor  a i r ,  -e thylbenzene;  o--xylene, =-xylene, 2-decane , and 

- n-undecane showed c o r r e l a t i o n s  in t h e  .64 t o  .72  range. Between water  

and t h e  o t h e r  media, the c o r r e l a t i o n s  were a l l  i n s i g n i f i c a n t .  

I n  Tab les  136 and 137 the c o r r e l a t i o n s  were c a l c u l a t e d  using 

- _-- _._ measurable  amounts only.  - I f  t h e  sample s ize  was l e s s  than  f i v e ,  the 
c o r r e l a t i o n  was not r epor t ed .  Overall, t h e r e  appeared l i t t l e  chznge in '  

t h e  c o r r e l a t i o n s  from e l l  amounts, However, t h e  c o r r e l a t i o n s  between 

b r e a t h  and daytime p e r s o n a l  afr appeared to i n c r e a s e  with l , l , l - t r i c h l o -  

roe thane ,  t r i c h l o r o e t h y l e n e ,  and 2-decane showing s i g n i f i c a n t  cor re la -  

tions in t h e  .62 t o  .84 range. Between water and t h e  o t h e r  medie there 

appeared to be some i n c r e a s e  in t h e  c o r r e l o t i o n s  from a l l  amounts but 

sample sizes were q u i t e  l i m i t e d .  

Fisures 4 3  through 66 show s c a t t e r  plots for b r e a t h  v e r s u s  daytime 
per sona l  air, b r e a t h  v e r s u s  dayt ime outdoor air, and overnight personal  
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TABLE 132. SlJKMRY OF mE MAGNITUDE OF SELECTED CONf'OUND LEVELS COKPARED 

TO THE HEYPIAN QUANTIFIABLE LIHfTS FOR BREATH 
AM) AIR SAMPLES - LOS ANGEEES SECOND SEASON 

L I P c L ' c a F = =  - - -- - ~ C S C ~ P  .-a- -=. - - 
Overnight: Daytime Overnight Caytime 
Pe r sona l  Pe r sona l  Outdoor Outdoor 

A i r  - Breath A l r  Air A i r  Compound - 
Chloro f o m  low h igh  h igh  row low 
1,2-Dichloroethane low low low low low 

- 

l ,$ ,P-Trichloroerhane h i g h  h i g h  h i g h  h i g h  high 
Benzene h igh  h i g h  h igh  h igh  h igh  
Carbon Te t r ach lo r ide  
Tr i ch lo roe thy lene  
Tet rachloroe thylene  h i g h  h i g h  h igh  h igh  high 
Styrene - I O W  h igh  h i g h  h i g h  h igh  
m,p-Dichlorobenzene - - - -h igh  h i g h  h igh  h i g h  high 

h i g h  high 
o-Dichlorobenzene low 

a-Xy l e n e  h igh  h igh  h i g h  h igh  h igh  
Ethylbenzene 

$-Xylene h igh  h i g h  b i g h  h igh  h igh  

low h i g h  h i g h  h i g h  h igh  
- low' h igh  h igh  low row 

low - low . low low 
' h i g h  h i g h  h i g h  

- 

n-De cane l o w  h i g h  h igh  l o w  low 
n-Dodecane low low low 1 ow l o w  
1,4-Dioxane 1 ow low low low low 
n-Octane h igh  h igh  h%h 

h i g h  h i g h  h i g h  low low 

- - 
h i g h  h igh  
low 1 ow n-Undecane low high h igh  

a-Pinene 
- - 
IC- - - e u  s r I---- % r r.- -.=- 42% % - 

_. _ _ _  . -  . -I- .- --- - 

TABLE 133. SWARY OF THE MAGNITUDE OF SELECTED COMPOLTD LEVELS COMPARED 
TO THE HEDIAK QUANTIFlAELE LIMITS FOR WATER - 

LOS ANGELES SECOhQ SEASON 

-c C o m p p d  

Ch 1 o r  of o m  
1, l . l -Tr ich loroe thane  
Tr i ch lo roe thy lene  
Bromodichloromethane 
D ibromoch lorome t hane 
Tet rachloroe thylene  
Bromo f o m  

Ua t er 

h igh  
low 
l o w  
h igh  
h igh  
low 
high 

-- 
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- -- - - _ _  
a i r  ve r sus  ove rn igh t  outdoor  air f o r  s e l e c t e d  compounds on t h e  natural  
l oga r i thmic  s c a l e .  One was, added t o  each number b e f o r e  t h e  logar i thm 

was taken. The l i n e s  r e p r e s e n t  t he  median q u a n t i f i a b l e  l i m i t s  f o r  the 

compounds f o r  t h e  tvo  media, An "0" r e p r e s e n t s  both concen t r a t ions  

measurable,  vhile an "X" represents :  one or both no t  measurable. The 

c o r r e l a t i o n s  f o r  a l l  amounts and f o r  measurable amounts only  are a l s o  

given. These p l o t s  demonstrate  t h e  - lack of s t r o n g  c o r r e l a t i o n  betveen 

t h e  media and the vide v a r i a b i l i t y  In t h e  da ta .  Hovever, f o r  some 
compounds t h e r e  vas evidence of a p o s i t i v e  t r e n d  in l e v e l s  as vas shown 

for t h e  f i r s t  season in Los Angeles. 
-. . - -. -. --PERSOSAL VERSUS OUTDOOR AIR . .. _ _  _ _ _  _ _ _ _  -.. 

Tables 138 through 140 compare overn ight  pe r sona l  e f r  t o  overn ight  
- outdoor a i r .  f o r  t hose  23 .people  who- had .  fixed-site a i r  monitors  o u t s i d e  

t h e i r  homes, I n  Table 138 t h e  unweighted pe rcen t  measurable is gjven  

. . -. - . - - - -. - - . 
.. .. . 

-. .. c 

for,  t h e  two media. The p e r c e n t s  measurable for chloroform, t r i c h l o r o -  
- .- 

_-  - e t h y l e n e  and - a-pinene-appeared s i g n i f i c a n t l y  h i g h e r  i n  overnight  per- 
- 

The unweighted a r i t h m e r l c  means, a r i t h m e t i c  s tandard  e r r o r s ,  . 

medians, and ranges a r e  shown i n  Table  139. The means fer chloroform, 

1 , l . l - t r i c h l o r o e t h a n e ,  benzene, t r i c h l o r o e t h y l e n e ,  2-octanee and 

a-pinene were s i g n i f i c a n t l y -  h3gher in the per sona l  air. Also,  s ign i -  c 

f i c a n t l y ' - h i g h e r  were . t h e . e d . i a n s  f o r  .chloroform, - .l,l,l.-trichloroethane, - 

.~ 

... I . - . . . . - . -  , .. - - -  . 

benzene, t r i c h l o r o e t h y l e n e ,  m,p-dichlorobenzene, m,p-xylene, 2-dodecane, 

- n-dodecane, 2-octane, and 2-pinene. 

The r a t i o s  -of o v e m i g h t  p e r s o n a l  sir t o  overn ight  outdoor a i r  f o r  

t h e  medians and maximun: v a l u e s  a r e  shown i n  Table  140. For each con- 

pound the median f o r  personal air appeared g r e a t e r  than or equal t o  t h a t  

for outdoor air. Also,  w i t h  the excep t ion  of carbon t e t r a c h l o r i d e ,  t h e  

maximum v a l u e s  for pe r sona l  a i r  were g r e a t e r  than those f o r  outdocr  air. 
For some compounds such as =-dichlorobenzene and E-dodecane, the  

d i f f e r e n c e s  i n  t h e  maximurr! v a l u e s  appeared q u i t e  l a r g e  wi th  ratics of 

_ - -  _ _  

7 2 . 4  and 18.4 ,  . . respec t ive ly .  
. . .  
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TABLE 138. IJNWEICHTE3 PERCENT OF COKCENTRATIONS MEASURABLE 
FOR THOSE PERS@KS RAVING BOTH OtJERh'IGHT PERSONAL AIR Ah?) 

OVEREiIGHT OUTDOOR AIR - LOS ANGELES SECOND SEASON 

. .  

. . . . . .  
. ...-. 

- .  .. 

. - .. 

. I  

.- 

Chloroform 
1,Z-Dichloroethane 

. 1,l.f-Trichloroethane 
Benzene 

Trichloroethylene 

Styrene 
m,p-Dichlorobenzene - o-Dichlorobenzene 
Ethylbenzene 

Carbon Tetrachloride . , _  

Tetrachloroethylene . .  

@-Xylene -. . - .. 
&-Xylene. . -  . _  

. . . .  . . . . .  . . . . .  . n-Decane . . .  . . . . .  -. - . . _  - n-bodecan-e., .~.. ; .  
. . . . . . .  . . . .  . .  - . .  

.. __  
n-Octane '. 

- n-Undecane 
a-Pinene 

- 
- 

.................. - i. .~ ........... -7 . Sample ~ S i z e : .  . 

82,6* 
4.35 

100, 
100. 
100 0 

100, 
69,6* 

69.6 . 
87 .O 
2 1 . 7 ,  
95.6 

100. 
100. . .  

60.9 
. 3 0 . 4  

1 7 . - 4 ~  
91.3 
52 .2  
87 e O* 

30.4 
0.00 

100. 
100. 
100. 

100. 
13 .O 

87 .O 
78.3 
17 -4 

loo. 
. .  100. 

100 
47.8  
34.0 
21.7 
78.3 

43.5 

. . . . . . . . . . .  

47 .a 

23 23 

* T-test for difference between media signfdicant at .05 level. 

. . . . .  - _ .  . . . . .  - . 
. . . . . .  .-. . - . . . . . .  - _ _ _ . .  _ _  ._ 

..... . _  -.- . - 
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-~ 

TABLE 1bo. SWARY OF KEDTAh's, W f M V M  CONCENTRATIOW AND "HEIR RATIOS 
- ' FOR TROSE PERSONS WAVIRG OVERNIGHT PERSOKAL A I R  AND 

OVERKIGHT OUTDOOR AIR - LOS ANGELES SECOhV SEASON ' 

--'*=- -'4* L e P --Y= a m  P I ----E 8 . : -  

Overnight 
Personal Overnight Personall 

Compound . .  . A i r  . .  .- Outdoor Air Outdoor Ratio -- -- 
Chloroform ** 0,82 (20.0)* 0.03 (2 .40 )  25.2 (8.33) 

1,l.l-Trichloroethane ** 7 , 9 0  ( 9 4 . 0 )  4 .00 (20 .0 )  1 .98  '(4 70) 
Benzene ** 4.80 (29.0) 2.90 (8.30) 1.66 ( 3 . 4 1 )  

- -.. -Carbon .Tetrachloride -0.71 - '  (1.00) I 0.63 (1.10) 1.13 (0.91.) 
Tr ichl.aroe t hy l ene  ** 0.51 (11.0) -0.11 (2.40) 4.80. (6.58) 

- Tetrachloroethylene . l,70 (56.0) 1.30 (4.80) 1.30 (11.7) 

m,p-Dichlorobenzene ** 1.04 .(170.) 0.72  ( 2 . 3 5 )  1-45 ( 7 2 . 4 )  

lS2-Dichloroethane 0.03 . ( 0 . 5 7 )  0.02 (0.14) 1.06 ( 4 . 1 5 )  

...... 

.. Styrene _. - . . ._  . . -. .O. 60 . .(5 ..30) 0.57. (3.10) 1-05 (1.71) 

- o-Di ch 1 o 2: ob enz e ne 0.03 (11.0) . 0.03 .(0.82.) 1.00 (13.4) 
E thy lbenz ene 2 .20  (35.0) 2.00.. . (13.0) 1 , l O  (2.69) 

. . .  2 .55  ( 2 9 . 0 )  2.10' ( 6 . 3 0 )  1.21 (4'.60) 

_ _  - . . . .  0..48 ( 2 - 0 0 )  1.88 (8 .50 )  

- n-Wndecane i,ao (76.0) 0.51 (5.90) . 1.98 (12.9) 

. . . . . . .  

. . .... . .  &-Xylene - + . _ - .  - -  8.15- (94.C) 7 .80  (26.0) .  1.04 (3.62) 
+Xylene - 

n-D&cane-.** . - Oe.SS '-(57.0)" 0 3 7 .  (3 .10 )  l'. 1-01 ,  (18 .4 )  
0.02 (1,20) 0.02 ( 2 . 4 0 )  1-02 (1.75) 1 ,b-Dioxane - n-Octane ** 1.60, (20.0) 0.94 (1.70) 1.70 ( 1 1 . 8 )  

1.40 ( 2 9 . 0 )  0 . 2 6  ( 2 - 2 0 )  5 . 4 6  (13.2) a-Pinene ** 

- . ._ ._ . . . .  

. . .  _ _  . 0 ,90  ( 1 7 . 0 )  
. -. - 

' - ,  n-l)ec&e ** I' .''. ' 

. . . . . .  - __--..-__--- - - - . - 

. -  _ -  - -- . -- - 
..  v 8 c e w s r  CI & - . % S t  e 8  e- -. - -7 

. . . .  ........ ...... I---. - - -  - - .... . . . . . .  . . . . . . . . . . .  - _ _  , 

* Median (Maximum) 
. . . .  ** -. __ Wilcoxon-signed rank. tese f p r  differen-ce i n  medians significant a t  .OS 

. .  
level. 

... - . . . . . . . . . . .  .. - .. . . . . .  - .  . . .  - -  . . . . . . . . . .  - . 

. . . .  
. . . . . . . .  . . . . .  . .  ._-  . -. - .  . .  -. - -- 

. .  .- 
. ~. . .  . . . . . .  . .  . .  

. . . . .  
. . .  . . . . . . . . . .  . .  - 

. . .  - ----.I-.. _ ~ ___. _ _  -.. - L . .  
. . .  . . . . . . . . .  
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COSTA 

I n  June of 1984, d a t a  v a s  afss colleetcd on 7 1  people in Cortra 
Costa County, Ca l i fo rn ia .  A d e s c r i p t i o n  of these people is given by the 
r e s u l t s  of: t h e  Household Questfonnaife ('see Table 1 4 1 ) .  Slfghely  more 
then ha l f  (51%) nere male, The age range was from 7 to 68 years. About 

632 vere employed, 112 were housewives, end 21% were s t u d e n t s ,  About 

31X were cur ren t  smokers, 17% were dormer smokers and 52% had never 

smoked. Thirty-one l i s t e d  g8rdeRbg as a hobby. About 50% h a d . s e n t r a l  

a i r  condi t ion ing  and 97Z used gtie furnaces. 

To gain  f u r t h e r  i n s i g h t  i n t o  t h e  p o s s i b l e  sources  of exposurer  a 

24-hour a c t i v i t y  s c t e e n e r  vas also adminis tered a t  t h e  end of t h e  

24-hour study.  period. Table 162 summarizes t h e  sc reene r .  The l a r g e s t  

numbers of people were expcsed to smokfng (442) and tobacco ( 3 1 2 ) B  

service s t a t i o n s  end garages ( 2 7 X ) ,  odorous chemicals (32x)B or  c l ean ing  

, -Table' 143 .shows t h e  sample :'sire .ranger;' f o r - C o n t r a  Costa, :.The vati- 

. .  

. - .  
. _.- 

' s o l u t i o n s  (20x1 dur ing  the  24-hour study period. 
- .  . - - .  

~ 

. - . - . . . . . . . 
... . . . - . . . _ _  - - . _. 

.. .. .-___ 
.L - .  _ .  

- -- . - ---. - .. - -&!tior. ii s+ple  - s i z e  _.. r e f l e c t s  . .  t h e  fact t h a t  not all at-alysis for each 

compound f o r  each lcedia could be done on each s u b j e c t ,  Alao, outdoor 

f i x e d - s i t e s  were n o t  8et  up at  each heme but only at one home p e r  sample 

segment a The 'data file vas created. in t h e  same manner as desc r ibed  f o r  
. _  .- ~ 

.- . . 

....I.. _.._. * I_ ' ... Los Angeles first season. 
- -  QUANTIFXABLE LIMITS 

Tables 144 through '149 give t h e  minimum and maximum q u z n t f f i a b l e  

l i m i t s ,  t h e  ratio of maximum t o  m i n i m u m  (SI), the percentage of concen- 
t r a t i o n s  above the maximum q u a n t i f i a b l e  l d m l t  (max  QL), t h e  percentage 

measurable (percentage above t h e  quantifiable limit), and t h e  r a t i o  of 

pe rcen t  measurable t o  percent: above the max QL (R2). General ly ,  t h e r e  

seemed t o  be no l a r g e  d i f f e r e n c e s  between t h e  ,minimum and maximum 

q u a n t i f i a b l e  l i m i t s  6s reflected In t h e i r  r a t i o s  ( R l ) .  The largest 
d i f f e r e n c e s  appeared t o  be for earbon tetrachloride i n  breath and 

chlorobenzene in water w i th  r a t i o s  of 3.03 and 3.58. r e spec t ive ly .  

apparent  lack of l a r g e  v a r i a t i o n  I n  t h e  q u a n t i f i a b l e  limits was a l s o  

T h i s  

'reflected in t he  abparerrt lack of large d i f f e r e n c e s  between the p e r c e c t s  

above mar (ZL and percent  measurable as deuionstrated by their ratios 
(RZ). The l a r g e s t  r a t i o s  appeared f o r  l.2-dibromoethanc f o r  overn ight  

3' 
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NOTES TO TABLES 

_ -  - _ _  
1. The t e r n s  daytime ourdoor a i r  and overnight outdoor air  refer t o  

samples c o l l e c t e d  during t h e  day and during t h e  night from fixed- 

s i t e s  outside the p a r t i c i p a n t s '  homes. 
2. Bromcrdichlorbmethane, dibromochloromethane, and bromofom were not 

analyzed i n  a i r  samples. Only chloroform, 1 , 1 , I - t r i ch lo roe thane ,  

t r i c h l o r o e t h y l e n e ,  bromodichloromethane. dibromochloromethene, 

t e t r ach lo roe thy lene ,  chlorobenzene, and bromofom were analyzed in 
vater samples. 

3. Seaple size i n d i c a t e s  t h e  number ob i nd iv idua l  samples. The 

miaimurn. and maximum sample sizes i n d i c a t e  t h a t  not all compounds 

always had a va lue  for every i nd iv idua l  sampled. 
4. Duplicate  measurements were averaged be fo re  t h e  percentages Were 

computed. 

Measurable 'is def &et!̂ as above th; quant i f  iable l i m i t .  
t r a t i o n  da ta  3s considered sig_n_i_f_icant to two fiEtes. 

5 .  All concen- 

- _- 1- 

6 .  Contra Costa  vas sampled in June of 1984. 
7, To calculate an estimate of the 95% confidence Interval f o r  t h e  

geometric meen, the upper l i m i t  vould be (geo. mean) + 2,96 (geo. 

6.e.) while t h e  upper limit would be (geo. mean) - 1.96 (geo. s.e.) 

where geo. mean is the geometric mean and'geo. 6.e. is the standard 

e r r o r  of the geometr ic  mean. 

-. . - _ _  
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....... t 
I 

2, Race - Hispanic ............................ 5 - American Indianjiueskan Native ...... 2 - Black, Not Hispenfc ................. 5 - Asfan/Pacific I s l a n d e r  .............. 7 - White, Mot Hispanic ................. ._ 5 1  
0 Other ................................ - 0 

70 

3.  Age - 7-9 .................................. 4 - 10-14 ................................ a. . - 15-19 ..........4.*...*...,,.0;.....0. 4 
. -  21-24 ................................. 5 - 25-29 ................................ 15 . 

. - -  3&33 --e. z.p.3 0 . s *,.:,e $ ?  * * .,e p *  $-.-! .>-? 9.. ! * -e  10 - -  - 35-37 ................................ 5 
- . - 40-44 ... ;. ....... e....'............;.. 9 - 45-47 ................................ 4 

- 56-59 ... ;*..: ......................... . 3  . 

~ - - __ .. 

..... . .- .--. ~ . . -  .-.s4 ..................................... . .  . l  . . .  

- 67-68 ................................. - 2 
70 . . . . . . . . . .  

_ .  . 
7 . -  Are you presently employed? ..................... Ye6 - 64, No 26 

11 Lf not p r e s e n t l y  m p h y e d ,  which. of the.':felloviEg best describe6 ............ . . .  . . . . . . . . . . . . . .  . . .  your *tatus? - -. - .  
. - _  ........................ .... ... . . ~ousewi fe  ..; . ....;.,*- i 8 . . . . . .  

. *  
Student..oo........*......;............ 13 

....... Unempfoyed ............................... 2 
. . . . . . . . . .  . .  . . . .  Retired ............. ~ . . O . . . . . . . . . o . . . e o '  1 . 

Disabled .............................. - 0 
26 . .  . . . . .  - .. - .... 

. . . .  

, .  . 
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-1 -. - . .  . . . . . . . .  ....... . - -  . . . . . . .  ._ . . .  .._ 

-. . . .  - -  
TABLE 1 i 1 (cont hued)  

12. Ind ica te  whether you OT any member of your household are employed 
fn any of the  l i s ted  sccupations or establishments. 

Household - YOU Member 
Pafnting, .................................... 1 2 .  
Dry Cleaning ............ e - . . . . . . . . . . . . . . . . . . . .  1 
Chemical-Pfent .............................. 3 1 
Petroleum Plant ............................. 3 
Service Stztion/Carage/Engine Repair ........ 2 

..Furniture RepairLRefinishing ................ 
P l a s t i c s  Manufacture or Formulation' ........... 1 
Textsle Mill ................................ 
Wood Processing Plattt ....................... 1 

. Printing ........................................ 
. 'Scientif ic  Laboraeory ......................... , I  

Dye P l a n t ' .  ................................... 
. .  .HOSpIt81.. 0 ' ;  .................................. 

Metal Products  .............................. 
. . .  . Battery of E l e c t r i c a l  Components Manufacture 

. . . . . . . . . . .  . . . . .  . . . . .  .. Manufacture ................................ 
. .- . , . . .  .Taxi/BusfTruck Driver ....................... 5 

. .  

Refrigerator/Air Conditioning Repatt or 
. . .  . . . . . .  

. . . . . . .  ................................ . ...----.- .... --Pest--Control 2 

Photo Developing .*...-..* .................... 1 
LandscapinglCardening ............. :. ........ 1 
None of the A\iove .............................. 52 

Drug Hanufactwing or Fqrmulrstion ........... 

1 
3 

1 

1. 
I 
1 

4 
3 

2 
1 

1 
47 

. . - ,.- - . ;- . . . . .  
13. Cigarette Smoking.Status 

Current Smoker . O . . + . . O . . . . . - . . O O . .  22 
Ex-Smoker .. e *,. +. -. ........... 1 2 .  
Fever Smoked o . O . o . . . . . . . . . . . . . . . .  36 

. .  ~ 703 

For Bow Many'Years Did You Smoke A t  Least 4 Pack of Cigarettes Per 

- 
14. 

De>*? 
. . . . . . .  .-----I96 .......a......o.....O..;......O. 4 

10-15 ......*..I... 0 . . . . * , . * * . . . * .  . 7  
35 .......* t * O . . . . . . . . . . . . . . ~ . . . O .  I 

12 
e 

15. flav Long Ago D i d  You Quit Smoking? 
1-4 years ........................ 5 
6-10 years ....................... 4 
15-20 years ...................... 2 

. _  - . .. - 11 
- 

. . . .  

z .. 

continued 
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TABLE, 141 (continued) 

. 16 a. On- Average, How Many Cigarettes Do/Did You .Smoke Per Day? 
Less than + Pack ................. 8 
Between 6 and 1% Packs ........... 20 

17.., , D,oes Anyone 'Else. In'Your Household . . . .  Smoke 'Cigarettes? 

18. 

. . . .  . - . . *  -. - 
Yes * 25, KO - 44 

.. - . . -  - . . - 
Do You or Anyone Else In Your Household Smoke Cigars Or Pipes? 

. _. . . . .  Ycu.......Yes = 0 Anyone E l s e  Yes = 2 
. .  N o =  6 

. . . . .  . .  No = 0.. 
. . - _ _  . - .  

19. On Average, How Many Hours Are You In The Same Room, Or Enclosed 
Area, With Someone Who 'Is Smoking? ,Respond..For Time At Home, And . . . . . . .  -_ .- - Time'At'Wotk;---.-: .-.---.-. . . . . . . . .  - . . . . . . . . . . . . . . .  - . . .  

.... . . . .  . . .. . . A t  Work - 0 ........ 35 .....!. 37. 
. 1-5 ...... -18 1-5 ....... 12 

A t  I$ome.--<.Q. ... . .  .. - .- --I. 

. 6-10 ..... . lo  6-10 ..... 7 - - .  

.- . - .  . -. . 

10+ ..**..- 4 
- 69 
- 

.... _ _  
. . .  . IO+....... 1 ._ . .  - 

5 5  
. . . . .  . . .  . . .  - -  . -  --__. . .  - . . . . . . . .  - 2 -  - . - . ...: . .  . . . .  _ _  - . . . . . . .  - 

- 
- : 20.".Do You.Or' Any Xember Of Your Rousehold Pursue--Any -Of The rollowing 

.Hobbies?, .-. I - . - - .- . , . 
Househcld 

You Member - 
. ..Painting O....Q....O....O...O....;OOO..OC.. 3 5 

. .  .- 'Furniture .Ref h i s h h g  ..... *. m . e 0-0 ., . 2 3 
. . . . . .  Scale Model.e--. . a e.. .. . -.. ..... e a e a 

Gardening ......D......O......~a~~.~a~eoe~~~~ . 31-  . .  38 
None 0f.Thes.e .........OQ..Q..t......qOO...O.. 36 25 

0 . m  ........ 3 - . . . . . . . . .  _ .  . ~ . - -_ . -c 

.~ . . -. - ._ . _ _  - 
. . . . . . . . .  _ _  . . . . . .  - ,.,.._ . . . .  

21. Do You Work With Or Use Inseeticides, Pesticides, or Herbicies, As 
In Farming, Gardening, Or Extermination? 

-_. . .  y e s ' s  17,. -No m 53 7 .  - - .  .* . .  - . . . .  

. ~ .- 

a. How Often Would You Say That You Work With Or ,Use Such 
- ___-_-_ Substances? . . . . . . . .  ---- . . .  --. ..__ - . .  

.. - - 

Rarely m . . . . . . . O . . . . a . . . . . . . .  5 . . . .  

Often . . . . . . . . . . . . . o ~ m o e . o . . t  2 
17 

O C C 8 S i O T t a I l ~  . . . . . . e o m o . . * . . s  '10 - 
b. How Often Do You-Have Your House Treated For Pests? 

. Never ....................... 41 
. Monthly ..................... 1 
Quarterly ................... 8 
Yearly ...................... 15 

65 
- 

-. 
. .  

cont 5nued 
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- . .  __ . . . . .  . . .  .... - .. . . . .  - .  . .  

'., 

.......... ................... 5-9 ............................ 12 . 

10-14 ....................... 5 
18-19 ....................... 2 
20-24 ....................... .4 ....................... 2 . . . . . . . . . . . . . . . . . . . . . . . .  27-29 . . .  

.. . . .  --._ . . . . .  - .  . .  _. . . . .  TABLE 141 '(continued) 

. . 

. -. 

.... 22. What Do .You Consider Your .Current Physical Condition? 
Excellent . . O . . B . . D . . O . . a . . . O  23 
Good ..........D.....D.O.O... 37 

Pocr ........O...,...e.oO...O 2 
70 

F a i r  . . - . 0 . . . . . . ~ . . 0 . . . . 0 * ~ . ~  8 - 
23. Are You Currently Taking Any Prescription Kedication On A Regular 

Daily B a s i s ?  
Yes = 15 No - 5 4  

24. Have You Taken Any Nonprescription Xedieatfon In The Past 48 Hours? 
Yes = 29 XO = 37 

How Many Years Have You Lived In This Cfty? 
1-4 ......................... 39 

.~ 

. 2 9 .  

30 .......................... . 2  
37 .......................... 1 
42 .......................... 1 
5 4  .......................... 1 

69 
- 

. .  

30.. Do You Cool .Your.Home Yith Any Of. The Following Appl$anccs? 
.... - . . . .  Central A5r Conditioning 42 

Window Air Conditioning ' ?  
Portable Circulating Fan -... 28 

. . . .  Ceiling Exhaust Fan . *.  e ..:* ... 34 
xone of These -........*..... 7 

. .  

31. Do You Have Any O f  The Following Appliances? 
Gas Stove ................... 10 
Elec tr i c  Oven ................ 59 
Gas Furnace ................. 68 

. . . . . .  - .  -011 ffeat- ......................... 0 . .  

. . . .  . . . . . . . . .  -- 
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1. Have You Pumped' Your Owra Cas In %he Bast 24 Rours? 

8. During Vhich Honitorlng Periods? 

Yes = 16, No = 55 

Overnight * 7, Daytime = 9 

2. Have You Done Your ovrt Dry Cleaning or Been In A Dry Cleaning 
EstablfSbent During The Past 24 Hours? 

Yes = 2 ,  80 - 69 

a. During Which Monitoring Periods? 
Overnight = 0,' Daytime = 2 

3. Neve You,Smoked Cigarettes, Cigars, Or A Pipe In The fast 24 Hours? 
Yes '= 22, 50, = 49 

a. During Which Nonitorihg Perlods? 
Overnight = 1, Daytime * 3,  Both'= 18 

4. Were You Io An Enclosed Area With Active Smokers for More Than 15  - 
Kinutes A t  Any Time In The Past 24 Hours? 

Yes = 31, KO - 39 
a. During Which Monitoring Periods? 

Overnight = 9, Daytime = 8, Both = 15 

5 .  Have You Used Or Worked With Insecticides, Pesticides, OY 
Rerbicides In Any Way In The Past.24 Roars? - Yes = 9 ,  No e 62 

6. During This T h e  Of Year, On An Average t\'eekday Or k'eekend Day, How 
h n y  HOUTS Per Day Are Spent: 
8. Awey From Home: Weekday - 0-6 ....* 13 

5-9 ..... 25 
10-14 ..* 33 

Weekend Day - 0-4 ..... 28 ~ 

5-9 .... 0 '  27 
10-14 ... 13 
24 o..... 3 

con t intied 
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. -  TABLE 142 (continued) 

. .  7 .  Have You Worked A t  Any Of The FoPlowing Occupations Or Been In Any 
Of The FolloWlng Businesses During The- Past Week? 

Past Past 24 
Week Hours 

. .  - .................................. Paint icg  5 
D r y  Cleaning .............................. 4 2 
Chemical P1ar.t a 3 
Petrolem Plant 4 .  1 
Service Statlon/Carage/Engine Repair .:. . . . .  37. 19 

Plastics Manufacture or Formulation 1 1 
Textile Mill .............................. 

1 1 Wood Processing Plant .,.*........ ;......... 
Printing 1 1 
Scientific Laboratory 2 
Dye Plant ................. o;.o.o............. 

............................ ........................... 
. . _. - - . - 

. . . . . . . . . .  Furniture Refinishing or Repair ........... ....... 
. . . . . . . . . .  _. . -.- 

.................................. ...................... 
....... . ............ .--- --- HOSVft81 ..................................... 8 -- -.- . 

...... - .... 

... 

Metal WorklSmelter ........................ 3 2 
23 None of 'These-".............. ............... - '26 . . . .  

. . .  . . .  .-.-. . - .  

-. 

a. 
_-. . 

. - 
..... .._ ... 

Have You Been Exposed To Any Of The Following During The Past Week? 
. . .  Past Past 24. 

Week Hours - 
. Solvents ...... e .................. ................ 13 . _ _  5 

Odorous Chemicals . . . . . . . O O . . . . . e . . . . . . . . . .  1 2  2 3  
Toxic or Hazardous Chemjcals . O O . . . . . C . . . . .  16 5 .  
Righ Dust or Part i cu la te  Levels O o O O O . . . . . .  1 7  12 

. .  Auto/Truck Exhaust .. e a e e.. . e *. ...... 35 17 

.._Cleaning Solutions . . . . . O . - O O 1 O . . O I . . . r . . . . .  31 14 
. . .  .. 9 6 -. .. Degreasing Compounds.. ...................... 

4 . . .  . .  . .  . .  O t h e r ' . . . , . . . . . . . . . . . . . . . . . ; . , , . , . . . . . .  . . . . .  12  

. -  

. . . . . . . .  
.. ... - . 

. . .  

. - -_ ... . .  . . . . . . . . . . . . .  
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.......................... . .  .......... . . . .  - ,  . .  - 
TABLE 143. DATA A V A I M L E  cohtfiA FOR STATISTICAL cjbSTA dwAtYSlS BY MEDIA 

, -  . 

-* - d - u  t e L- - ,  CI.CES-L-.a- - ---- - --_L 

Media Sample Size Range -. 

Breath 66-69 

Overnight Personal A i r  69-70 

Daytlme Personal A i r  66-68 

Overnlght Ffxed-Site 
Outdoor Air 

Daytime Fixed-Site 
Outdoor A i r  

10 

9-10 

. . .  

.... 

. . . .  . .  - ..... 
- _  .......... 

. - . . . . . . . . .  
. . .  

. . . . . . . . .  . . . . . . . . . . . . . . . . . . .  
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. .. . .  . . . . . . . .  . .  . . . .  - -  ~ -... - -  ..,- - 

per sona l  a i r  and 1,2-dichIoroethane for daytime pe r sona l  air  wi th  r a t i o s  

. of. & 2.4 and 3..49 , r e s p e c t i v e l y .  

PERCENT MEASURABLE 

Table 150 g ives  the percen t s  measurable by medfa. Benzene, t e t r , a - .  

ch loroe thylene ,  s t y r e n e ,  e thylbenzeqe,  2-xylene and =-xylene were more 

than 50% measurable f o r  b r e a t h  and a i r ,  whi le  chlorobenzene,  2-df.chloro- 

benzene, 1,1,1,2-tetrachloroetha~e, 1,2-dIbromoeehane, end 1,1,2.2-tetrao 

ch loroe thane  were less than 20% measurable. For  wa te r ,  chloroform, 
t r i c h l o r o e t h y l e n e ,  b ro~od~chloYomethnne ,  dibromochlcromethane, tetra- 

ch loroe thylene ,  and bromioform were over  6% measurable. 

WEIGHT ED S UWiARY STAT I ST I CS . -  

Weighted summary s t a t i s t . 1 ~ ~  are given in Tables  151 through 156 for 
t hose  compounds examined i n  t h e  Los Angeles studies. The s ta t is t ics  . 

inc lude  a r i t h m e t i c  mean and s tandard  e r r o r ,  geometr ic  meen and s tandard  
.... 

. .  e r r o r ,  --median, p e r c e n t i l e s  , and range Overall t h e  arl thme t i c  means . . . . . . . .  - . - - . .  
. . . .  . . . . . .  --appeared g r e a t e r '  than t h e  medians,  and geometrlc means. This w a s  pre- 

. . . . . .  . "  . . . . . .  - ... . .  - .. 
..... ---. 'sumably -caused i n  p a r t  by l a r g e  . o u t l i e r s  r e s u l t i n g  in skewed frequency 

. 

d i s t r i b u t i o n s .  Corepounds shoving apparent ly  high c a n c e n t r a t i o n s  w e r e  

l , l , l - t r l c h l o r o e t h a n e ,  beczene, t e t r ach lo roe thy lene ,  and m,p-dichloro- 
benzene for b r e a t h ;  f o r  overn ight  personal  airs  1,1 ,1- t r ich loroe thane ,  

. , -benzene,  ~ - d i c h l o r o b e n z e n e ,  and --xylene; f o r  daytime outdoor a i r ,  

1, 1 , l - t r i ch lo roe thane ,  . .  - benze te ,  ,and --xylene; and f o r  overnight  and 

daytime outdoor air,.  I a 1 , l - t r i c h l o r a e t h a n e ,  benzene, =xylene and 
- n-decane e 

romethane had appa ren t ly  h igh  c o n c e n t r e t i o n . ' ~ e v e ~ 6 .  

. . .  --..- - . . . . . . .  . . .  

- . - ... _- . - __  .... ,_ . 

. -  

For water chloroform,  bromodichloromethane , and hibromochlo- 

The medians. for b r e a t h ,  daytime personal  a i r ,  end daytime outdoor  
. .- - _ _ - -  . 

. . .  . .  . . .  - 
. . - - air- .are-.compa,red i n  Tab le  . . . .  157. With t h e  except ion  of 2-decane, t h e  

medians for dayiime pe r sona l  ' a i r  were about the same o r  l a r g e r  . t h e n  
. .  . . . . .  

those  f o r  daytime outdoor  a i r .  Par  t e t r a c h l o r o e t h y l e n e  , %-xylene, 

- n-undecane.. and 2-pinene t h e  medians f o r  pe r sona l  air appezred p a r t i -  

c u l a r l p  l a r g e  i n  comparison, as shour. by t h e i r  r a t i o s .  In  comparing 

daytime outdoor  a i r  t o  b r e a t h ,  t h e  medians f o r  b r e a t h  appeared about t h e  

same o r  l a r g e r  for most compounds. The except ions  were I , l , f - t r i c h l o -  

roe thane ,  carbon t e t r a c h l o r i d e ,  and E-decane. 

329 



- 
. 

. .- 

- . . .. 

U 

H 
Y 
e 
Y 
L 
Y 

B 
U 
1 
b 
Y * 
n 

:19 
I moo m -  8 .: 

. 

. .  - -- -*.. . . - - . 

4 
d 

. .. " -. . 

- -  

k 
0 
r( 

.. a 
L 
.5 

._ . 
. . -  

. .  . 

330 



.. ........ . -.  - . . . .  - -. - . . . . .  . - . . . . . . .  - 

I 

o v m u n m n m n h o m n m ~ m m ~ ~ ~  
? 9 9 ? ? ? ? ? ? ? ? ? ? 7 ~ ? ? 3 ?  
O O O O O O O O O O O O O O O O O O C  

... 

. .  

, . . - .- _. . _ _ _  - - - F  
9 
L m 

. . .  

e: 
0 
P -.- . - . . . . . .  .. 

...... 
- . . . .  

. - 
. . . .  - ...... - . 
. . . . . . .  - ...... 

. . . . . . . .  

- ... - ........ - -  . . . . . . . . . .  

c a 

. .  . . . . .  . 
. . .  

33i  
. . .  - ..... - 



f 

' I 3 

I 

\ 

--.- 
.- .._. . 

*--.-- - -  ----- 
. .. . 

. -.. 

- .  . 

.-.. . - 
- _  

.- . .. .. , . - . - .  

.. . 



. - -  

. 
a 

333 . .  

.- 



a 

334 

i 

L 



.. . 

I 

I 
Y 

.- 

E 

335 



i 
h 
4 
0 -. 
.I 
C 
Y 

t 
i 

-. - 
t .  . . , .. 
I .. 

. -  P 
: .I 

o*moor-O’  

m o O d Q 0 0  
‘4??“.??^. bl 

[ - -  
E t  

. . . - - . . . . .. 

. .. 

.- E 
. 

. . 
- .  

x 
I 

. .I 

336 



. . .  ~ . . . . . . . . . . . . . . .  ? ....... 
.... .- -. -.... . . . . . . .  . .  - ... 

... 

. . . . . .  . .. .... -. .--- - - . . . . . . .  . . . .  . .  - . .  . . .  . .  

TABLE 157. MEDIANS AND THEIR RATIOS COPFARING DAYTIME PERSONAL AIR Tp 
DAYTIME OUTDOOR AIR AKD DAYTIME OUTDOOR AIR 

TO BREATH - CONTRA COSTA 
R I L . L - - - ” . . -  --I--- - EL = r.----.--- 

Medians Ratf os 
Daytime Daytime Personal Outdoor 
Personal Outdoor to to 

Compound Breath Air Air Outdoor Breath 

0 . 0 4 .  0.03 0.03 1 *oo 0.75 Chlorof o m  

l,l,l-Trichloroethane 0.09 5.50 2.20 2 .so 24 .4  
B enz ene 1.80 6.30 , 1.30 4.85 0.72 

Trichloroethylene 0.17 0.50 0.11 4.55 0.65 

1,2-Dichloroethane 0.03 0*13 0.03 4.33 1 .oo 

Carbon Tetrachloride 0.20 0.80 . 0 . 3 8  2.11 1-90  

Tetrachloroethy1,ene 2 .oo 2.20 0 .24  9.17 0.12 
Styrene 0.49 0.83 ~ 0.18 4.61 0.37 
m,p-Dichlorobenzene . 0.86 0*91 0.15 6.07 0.17 . 

. . - - - -. _ _  . ---.a-Dichlorobenzene - 0.03- . 0.03 . 0.02 . 1.50 . 0.67- 

’ o-Xylene 0.36 3.60 0.37 9.73 1,03 

- 
.. Ethylbenzene - ’  0.44 2.90 ‘ 0 .40  7.25 0.91 

&-xylene 1.10 10.0 1.20 8.33 1.09 
n-Decane - .  - . -0.69. - 1.00 - 3.40  0.29 4.93 , . .  .- - - - n-Dodecane 0; 17 0-95 0*12 7 . 9 2  0.71 
1,4-Dioxane . 0.03 0.07 0.02 3.50 . 0.67 - n-Octane 0 , S O  2..30 ’ 0 . 2 2  1Q.4 0.41 - n-Undecane 0.69 1.30 0.46 2.83 0.67 

.====e- - - (cc s 8 %  --- - L I ‘ L c m t e r C -  I Lc- 

’ - a-Pinene’ ’ .  oe33 0.95 0 -05 19.0 .o* 15 

. . . . . . . . . .  . -  i .. - -. .- _ .  . .  %..a ,-._. 

. . . . . . . . .  . . - -. . .  ...... .. . . . . .  - .. - -- 

. . .  ... . . .  .... . .  
- .  . . . .  

. . . . . . . .  . .  _ _  . . - . 
. .  . . . . . . . .  - . _. . . .  .- . . . . .  . . . .  . -  . . . .  . - .  - .  

. .  
- .  

. . . .  

, .  . .. - 
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-_  - _  -- - - _ _  - - _  
Figures  67 through 70 show b o x - p l o t s  for s e v e r a l  compounds f o r  

b rea th  and a i r .  These p l o t s  demonstrate  t h e  t r end  of h i g h e r  pe r sona l  

a i r  l e v e l s .  

tion l e v e l s .  

The p l o t s  a l s o  show t h e  skewness of -some of t h e  concentra- 

Tables  158 and 159 g ive  a g e n e r a l  comparison between t h e  magnitude 

of t h e  s e l e c t e d  compound l e v e l s  and t h e  median q u a n t i f i a b l e  l i m i t s  (mid 

QLs) by media. Benzene, t e t r a c h l o r o e t h y l e n e ,  e thylbenzene,  2-xylene,  

and =-xylene appeared h igh  f o r  b r e a t h  and a i r ,  while  1,2-dichloro- 

e thane ,  - o-dichlorobenzene, and %,4-dioxane appeared low., Carbon tetra- 

c h l o r i d e ,  l . l , l - t r i c h l o r o e t h a n e ,  and 2-decane appeared h igh  f o r  air b u t  

low f o r  b rea th .  

in corr,parison wi th  t h e  median q u a n t i f i a b l e  l i m i t s  

For wa te r  on ly  - l , l . , l - t r i ch ro roe thane  appeared to. be low 
. 

- -- - . - - - _  

. . . . . .  . . .  - . . . . . . . . . . . . . .  - - .  
. . . .  

To ga in  f u r t h e r  unders tanding  of t h e  p o s s i b l e  r e l a t i o n s h i p s  between 

the media, Spearman c o r r e l a t i o n s  were c a l c u l a t e d  f o r  a l l  amounts and f o r  

-:-.--I- .. .measurable amounts only .  I The l i m i t e d  s imple sizes for  outdoor  a i r  make 

. _ _  
. . .  - . . .  -. . . .  . .  - .  - . 

. .  
. . . . .  . _. - .. . . . . .  

:L:-.::_---it-diff i c u l t . . t o  -draw any ' .conclusions r ega rd ing  t h i s  medta.  , _  :Generally,  - - .  . -  . . 
. .  . -- - .  

t h e r e  seemed t o - b e  l i t t l e  s t r o n g  c o r r e l a t i o n  betveen t h e  Eedia  with most 

c o r r e l a t i o n s  less than .SO. 

amounts (see Tables  160 and 161) appeared betveen overn ight  personal  air 
and dastime p e r s a n a l  i3r with carbon tetrachloride and u - d f c h f o r o b e n -  

zene  showing c o r r e l a t i o n s  g r e a t e r  t h t n  .500 - 

The most s i g n f f i c a n t  . c o r r e l a t i o n s  f o r  a l l  

- . .  . _ .  
. . . . . . . .  . -  - - -  ~ -.._. ~ _ _  

. . _  - .  ~ _____Tables  162,,and 163 g i v e  . ., t h e  Spearman c o r r e l a t i o n s  f o r  measurable 

amounts only. If. the sample s i z e  vas l e s s  t han  f i v e ,  t hen  t h e  corre- 
. . .  . l a t i o n  was . n o t - r e p o r t e d .  As i n  t h e  prev ious  t a b l e s ,  t h e r e  were few 

. . -. 

examples of. s t r o n g  c o r r e l a t i o n s  betveen t h e  media: However, be tveen 

. ... . .  overn ight  pe r sona l  a i r  end daytime pe r sona l  sir, t h i r t e e n  of t h e  nine- - 
teen coolpounds showed c o r r e l a t i o n s  of .40 or higher .  

. . 
- - - __ 

Figures 71 through 94 show s c a t t e r  p l o t s  f o r  b rea th  v e r s u s  daytime 

pe r sona l  a ir ,  b r e a t h  v e r s u s  daytime outdoor  a i r ,  and overn ight  pe r sona l  

a i r  ve r sus  'overnight  ou tdoor  a i r  f o r  s e l e c t e d  compounds on the  n a t u r a l  

l oga r i thmlc  s c a l e .  One w a s  added t o  each va lue  b e f o r e  t h e  l o g a r i t h n w a s  

taken.  The l i n e s  r e p r e s e n t  t he  median QE values f o r  t h e  compounds for 

t h e  two media. An "0" r e p r e s e n t s  bo th  measurable ,  whi le  an "X" rep te-  

-_ . 

' ._  . s e n t s  one- or both  n o t  measur2bfe. The Spearman c o r r e l a t i o n s  fo r  a l l  
. .  - .  

'amounts and measurable  amounts on ly  a r e  a l s o  shown. These p l o t s  aga in  

338 
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. . _ _  . .. . . . . - ..... . _ _ _  - _  -... . . . - .  . . . .  

TABLE 158. S W A R Y  OF THE MAGWI"UDE OF SELECTED COXFOb%l LEVELS CONPARED '60 THE 
EDIAh' QUANTIFIABLE LIMITS FOR BREATH Ah?) AIR SAElPLES -- 

CONTRA COSTA 
-== = T S - L  - - ~ -= I --, - -----e -= =- 

Overnight  Daytime Overnight Daytime 
Per6onal  Personal  Outdoor Outdoor 

Compound -- L Breath Air A i r  Air Air 

Chloroform 1 ow 1 ow low hfgh ' lov 
1,2-Dlchloroethane low l o v  lov low low 
l , l , l -T r i ch lo roe thane  low h i g h  h igh  h i g h  high 
Benzene h igh  . h i g h  high h igh  high 
Carbon Te t r ach lo r ide  low h i g h  h igh  h igh  h igh  

Tet rachloroe thylene  h igh  h i g h  h igh  h fgh high 
Tr i ch lo roe thy lene  low h igh  h igh  low lov 

Styrene  h igh  h igh  h igh  h igh  low 
m,p-Dichlorobenzene h igh  h igh  h igh  lov low - o-Dlchlorobenzece low row low . low lov 
E thy lb enz ene h i g h  h i g h  h igh  h i g h  high 
o-Xylene h igh  h i g h  h igh  high h igh  
&-Xylene high h i g h  h igh  h i g h  high - n-Decane low high high h i g h  h igh  

1,4-Dioxane low low low low lov 
_ -  n-Dodecane _ _  - - 1 ow high __ h igh  low low 

- n-Oc t a n e  I ow h i g h  high 1 ow l O W  - n-Undecane low h i g h  high low lov - a-Pinene 1 ow h i g h  h igh  low l w  
- -5 t =I I%--- *FPt .. C - d  I== e __ u 

TABLE 159. SLWABY OF THE MAGNITUDE OF SELECTED COWOUKD LEVELS COMPARED TO THE 
MEDIAN QUANTIFIABLE LIMITS FOR WATER -- 

CONTRA COSTA 

- _  ~ 

Chlor of o m  high 
l , l , l -T r fch lo roe thane  low 
Tr ich lo roe thy lene  h igh  
Bromodichl oromethane high 
I.? i b  romo chlor ome th ane h igh  
Te t r ach lo roe thy lene  high 

- -  Bromoform - . high 

343 



- . - ..- I - -  .~ . - _ _ I .  , . - 
I *, I 

..... - ........... 

. . .  -... - . ... -_ ..... .- __. I __, ...... - " I . . . . . . . . . . .  . . .  

.- .._I . - 

P 

. .  . .  

I 
P O I * .  .- . .  

& 

353 : 

.. 
1 

. . . .  . . . . . . . . .  1.. ... _._ .... 

. . . . . . . . . . . .  I '  ' - . -. 

. - -. - . . 

. .  Y 
Y Y  
U S  
C Y  

344 _ .  

, 

... :. ,..........cia. ;l.,. .. 
.- 



... . . . . . . . . . . .  . . . .  . . . . . . .  . . . . . . .  - . . . .  _ _  

c 
t 

. .I - -  

- - . ... ......... 

. . . . .  

. .  . 
i . 9 M  

v1 
. .  b 

I -' 

I .  

.- . . 

.... 
L Y  o m  
G -  E g/ 

" I d  

. . .  . . . . . .  - .  . .  

c d 
m 
4 
a Y 

0 c. 
Y 

5 c 

0 0 0 0 0 0 0 0  
' -  d ---.-e - 

. . .  . .  

. . 
... ...... 

I C  
Y O  cr( 
L U  

Url 
0 1  

... 

i 
1 

I I 

. Y 
C 
0 
). 

Y c. 
w 
r) 
v 

Y 
C 

I 

I 1 0 

" .  

I 
I 

I 
1 

i 
I .  -- a 

345 



0 
c( 

W 

'0. 

0 0 0  
-1- 

.- . 
0 
.cI 

W 
5 .  

.. . . . . . . . . . . .  . 

. . . 
W 
(9 

... - .... 

- .- - 
(9 

9 

_ _ _  
. - ._ . . . . .  

- -- . . -.-_ ........... - 
..... _. .. . . .  

. . 

1: 

. '"j 
. . . .  ... . .- - . .  . . . -g .  ... : . __._ . -. . ... 

. .  - . .  

. -  - 

i' 

H . 
? 

..I-. 

Y 
0 :: 

- 
. . . .  

. . . . . . . . . . .  - .  . .... 

- L  
: 

-I 
i 
. 

... . . . .  
..I_ 

. _  . . .  
. . . .  

0 
m 
b - 
Y 

-.. 
k 

-.- . - .. . . . . .  

. 
s 

- b  

1 

i 
I 

Y 

2 2 . . . .  
c1 
r( 
0 

.r cI 
Y c -  ... c 
u 1 

c. I 
5 rn 
M 
W 

---.. .. -- ...... 

E 
C L 

O L 

c 
0 

C. 

346 



. . . .  ..... 
. .  -- 

! :  t 

. . .  

... ......... s 
0: 

L L 

347 
I. 

\ \  

. . . . .  . . . . . . . . . . . . . .  . - 



I 

i 
I 

' _  
Y 

.. 

I 
b 

B 

rn 
8 . 

. 
8 

b 

j 
: 

t 
b 
8 . i 
b I 
4 

i 

r( 
Y 

rl 
t 

% 
U 

r 

340 



. . .- . . . . .  .. -.. . . . . -  . -  

~. - . . - . .- ... 

. ..._ - .. . 

. 

I 

. . . . 
U 
U 

s 

c 
9 

b . 
b 
b 
b 

. . 

* 
c . . . 

n - '  

9 
Y a 
0 c 
Y n 

8 
& )I 

. . .. 

- - .  

349 



...................... ......... .- 

- - - . - - . . .............. ... . . . . . . . .  ..... 

0 

0 

0 

0 

0 

0 

. .. .- -_ 
. .  ........ . . .  - .  

- . - - .- _ _  , 

- .  - .  
. . . .  . . . . . . . .  - . . . .  . . . . . . . .  - . . . . .  - . . .  . . _  . . . . . . . . . . . .  _. 

.. - ---__ . . . . . . .  .- - - ____-  ....... _ _  . 
- O 0  

0 

nn 

eo.. ....... 

a n  
z z  
vu 

. -  

0 

..... ...a. . - . . . . .  . .  

. ._  

O 0  

0 

0 

O O  

0 

0 
0 

0 

- .  
0 ’  

. .  

Q 0  

0 

0 

0 

0 

Q 
0 

. .  350 

7.; 
I 

i 
- I n  

i 
I 
+ r i  X I  

2 1  

x I. 
x t n  

I 

ut 
I1 

I 
I O  

:N 
U I  
X I  

X I  
X I  

r t  

r i m  
:& 

X I  
X I  
X I  
x t  
X I  
U I  

n : o  * .  
t -  
t 

- I  
I 

Y t  

I., 
t o  

- +  I 
0 

, 

at 
c: m 
L: 
u 
a 
0 
& 
0 

4 
h 

9) 
L 
M 
a 
d 

- . .  
c4 



.. 
El '. 
\ 
M 

. ... 

...._ . 

a 
W 

e 
ol 

t 

I I 

I 
I 

i 
I '  
I 
I 
I 

I 

I 

I 
I 
I N  
I 1 ... 
I 

12 I 

I 

I 

e .  O 

$ 
0 

0 

0 

0 

0 

0 0 ... 0 
0 

0 . .  

0 0  

0 0  

a 

0 0 .  
P 

I 

i- 
I O  

I t 
I I 

I 

t 
I 

I "  
- + i o  

i o  
0. D 

_... i 1 ci . 
n 
0 

E 
\ 
M 
a 
v 

. . e  . .. . . 
d .  

0 
n 

0 n 0 
" 0 0 



.._._ . - . .._ ..... - . . . .  .. 

< 
M a 
E 
4 

v 
. . . . .  

0 

c1 0 n 0 - 0 0 
0 n 0 n 0 n 0 ea 0 
4 .- .. 6 -6 ;, . , i - . :  4 . .  '-6 . ri ' r i  n' " 

.... . .  
. . . . . . . . . . . . . . .  

I I W ~ C S  n . 
. e n  

e 
\ 
M a 
C 

352 w 

-t 
. . . .  .. 

(D. 
0 u 
m 
1, 
U 

I -  

el 
h 



.- .... -. - ....... ----. . . . . . . . .  ..... . . . . . . . .  ..... - -.- - _  _ _ _  _ _  =I . . . .  v 
E 
ol 

I 

I 

I 

1 

I 

I i 
I 
I 

I 

1 

1 

, j  I 

I 

I 
I 

I 
I 

t 
I 
I 
I 
I 

I 

q 

I 

I 
I 
I 

I 
01 

I 

' I  

4 

I 
1 

I 

I 

0 1  

. :  
I 
4 

4 

I 

1 

i 
I 

I 

0 :  

! 
I 

0 

0 
. .  ............ . ..I--_ .... 

. . . .  - 
. .. - .. . . . . . . . . . . . . . . . . .  - 

m 

m 
t 

. .  - .- .. __.._ . . . .  . . . . .  
. .  . . . .  . ,. . . . .  . . . .  . . -  

. - .  . . .  . .  . ._ .. ! I . -. . . . . .  _ _  - . .  
. _. . - 

. .  
-. . .  . .  -. - . . . . . . . . . .  . . .  . .  I -  

I 

aJ 
C 
aJ 
b 
x 
U 
fA 

I 
I 

I 

0 

.~ . 

0 

_ .  _..- . .. . . . .  
0 

0 0  

e 

I 

n 

0 X 

... 
0 I 

I a 
0 
' 0  

0 

0 0 
0 

0 
0 ,. . .  

I 

. .  

0 '  
0 0 

\ 



I 

I O  
t i  
I 
l o  + . .  
I C )  

I 

I *  
t .  

8 

I t  + .  
I C )  

I 

f '  n 

I 
X I 0 1  + .  

1 "  

0 

. . . . . . . . . 

cg 
L1 
UJ 
0 
U 
Q 
L 
&I 
C 
0 u 

a - 
: I 
0 
VI 01 

C a 
P) 

W 
N 

a 
W C 
I r P) 

fl 
d 5 
c 
> x 

w 

0 0  

0 

0 
Q 

I 

0 I IN 
c .  
l 

m i -  
0 

0 
0 

0 
0 

8 I 
1 1 0  

I 

l o  
.- + . 

I O  

I 

0 

0 . .  
0 0  
n 

n P  

I 
1 4  

:o  
I 

0 

I I 
I t  

0 
E 
\ 
m a 
Y 354 - C 
4 



. . . . . . . . . . . . . . . .  .. :.- ................. A .  

~ . . . . . .  ... -.-... _ _  - _ _  . . . . . - . .  .-.- 

e 

0 

0 

0 

= .  
0 

. . . .  f .  

0 
. .  - 

. ._ . . . . .  . . . . . . . . . . . . . . .  
. . . .  . .  . .  . . . . . .  -. . .- . -  -_ . .  - . . . .  . . .  . . . .  

... -_ - . . - . - -  . . .  

0 

. . . . . .  _. .... . . -  .. 

. -- . _ _  - ._ . . 
... ....... . 

- . . .  
. . . . . . .  . . . . . . . .  . . -  

n n  . . .  
z z  
w w  

n 

. .  

- 0  
0 

0 

__ ._ . . 

0 0  

0 

0 
0 

0 
. .  

0 

0 

0 

. 

0 

0 

B 
0 

0 

C 
ol 

I 
1 -  
i .  
$ 0  

t I 

355 



9 

. . .  

X 

n 
m 

-.- e 
oi, a 
W 

C a 

h 
m 

\ 
E 
w 
a 
C 
e( 

W 

4 

I 

v) 
0 
U 
0 
L 

C 
0 u 
1 

U 



. - .._..__ .. . . . . . . . .  . =t 

c 
d 

v . -. 

0 

0 

ni 
... 

h 

. . . .  

. . . . . . . . . . . . . .  

0 - 
. . . .  .. r .. 

. .  

357 

9 t n 0 
d 0 0 0 



0 

a 

m 
8 
s, 
a0 
a 
E a 
Y 

I 
I 
I *  

i" 

. 

I 1  
I 1  
I 1  
1 1  

i i ,  

C 
0)  

I 

358 

! 



- ..- . ... . _  

, . .  . * .  . . - ... .. 

._ . . -. . . . 0 -  i. 

0 

0 

.I 
M 
1 

E 

E 

Y 

0 8  

0 
..... - 

r a w e t - t  

35 9 

Q 
bl 
U 
c 
0 
U 
I 

al 
C 

C 
al 

2 
m 

0 
a3 

0) 
L. 

60 

t. 

a 
4 



h 
-e3 - 
\ 
6 
m 
a 
E 
Y 

d 

d. - _>-. .. *. 

. _  nn m u  : 
. - . ._ . . . . _. 

e a  

- -  
% %  

. - .._: ._ -. - Y Y  

e 

0 
0 

h 
0 
e 
\ 
M 
CI 

C 
d 

a 

t 
' I  i' 
p 

T u  

: 
I .  
8 

I 

t i 3  

I 

I 

t n  * .  
I -  

I 

I 
I 
I.. 1; 
I o  

i o  

X I  

I 

; -  

: 0  

I 

I 
I 
I 
1 8  * .  
I O  
I 
I 
I 
4 
I f -  

: o  
I 

I 

I *  * .  
IO 
I 

I 

I n  
7 0  
I 
I 

8 -  

:o 

:?I : 0 '  

I 
I '  

I 

I 

I N  * .  
1 0  -- I 
I 

I :- 

: 0  
- + t o  

I O  
I 

I 
n 

0 
0 

m 

m 
L. 
U 
E 
0 u 
I 

, 



. 

. .  

h 

C 
d 

0 

m 
& 
L1 
C 
0 
U 
I 



.. . .... . . . . .  _ _  
. . . . . .  

n 

E 
m 

\ 
oa a 
Y 

c a 

. . . . . . . . . .  _ _  
.-. . . . . .  

. . . . .  

0 
. . -.- 

...... -- ........ .- ... .. - _ _  - 
. . . .  . . .  - - . . .  .- - ........... . - ._ .. 

. . . . . . .  . . . .  . . .  . . . . . . . . . . . .  . - .  
. .  , . . ,  . _ -  . .  - _  

.... ... . . . .  __ ... _ _ _  -. ... 
. . . . .  . -. 

... 

.-.= : . - -. _ _  . _ _  . . . .  
.- -..--. -- -- . . . . .  I . 

.. ----.-.--. . .. ... ... 

vi 
r? 

I 
u s  

......... - 

. .  

t 
d 
-. ... __ . 

- . .  

.... - 

..... 

......... - .. - -. . . -  

. . .  
- -  . . .  

. - . . ~  . . .  

. .  

- .  

0 

1 
1 -  * .  
I *  
I' L 

CI 
OD 



. -  . ___ ....... __  ... - . -. ............... 
-. - 

c 
d 

e I 

i o  
:n 

I C  

t 

1 
* .  
t n  

I 
19 * .  
IN 
I 

1 

! 

I t  * .  
t n  

I 

I n  IN 
I . I  
I 
10 * .  
l e #  
1 

. - . ____ .. . . . .  __ ...... .- . .  . - - . .- __ - . 
m 
U 
VI 
C 
U 

Q 
L, 
u 
C 
0 .u 
I 

I 

l a 2  * .  
t -  

I 
I 

I 
I 4  
4 .  
I "  

i 

I 

_- . . . . . . . . . . .  : . . .  

-. . . .~ . 

01 
G 
aJ I 

u t  I O  * .  
1 -  

UI 1 
I n  * .  
t -  
1 .  
! 

. -  

. . . . . . .  

. . I  . . .  ....... ... . . & .  -4 . .  . i 

-. __  _. ....... - . . . _  . . . . . .  _.___. . . _  .. ---.. . - -  - ... 

.- . . . . .  .... . .  

nn 
QIl- . . . . . .  
a n  
x z  

. . . . . -  . . . . .  Y Y  

t 

t 

1 0  * .  
t .o 
I 
I 
1 4  * .  
t o  

t '  

:o  

I 
I 
1 -  

I 

0 

. . . .  . ..... . . . .  . -  . . . .  - -  anas 
U N -  . 
I i  

R I  

. .  
._ . 

h 0 

I 
I 
I N  

: o  

: 0  

4 :o 

t 

I 

0 

4 . .  
n. 
r i .  

n 0 
d 0 n 

(3 

B 
aD 

t 
a 
Y 

-I . .  



. 

. -. . . . . .. . 

5 . - ... . . - 
. . .  . 

. -  
- . 

LI 

n 
e3 
".c 
6 
OD a 

n 
CI 

% 
E 
M a 
c 
d 

W 

364 

z < 
cp 
t4 

c 
0 
V 
I 

Y 



. . .-  . . - .- . 

. .  
. . . . . - . . .  - 

.. . - . . .  . -. . _. . . - . . - . .. . E < - .  

.. - . 

I 

* T I  
i n  

I o  
! 

. . .. . ., ._ . .. -. . . _ _ _ _ .  
. .  . .- . - . .  

.-. - 1  
I 

” 14 
. .._ 

. .  
I o  
! ~ _.. . . 

t 

* e  4 .  
i n  

! O  

al 
.k 

M 
a 

1 
I r( 

I -Lk h n  

. lo *n..- ’ 

. .  i o  . . .  

I 

t -  
i n  

M I  

I 

4 0  
i n  

j o  

0 0 

n 

\ 
E 
00 a 
C 
d 

v 



.- 

. -  . . .. 

-. . 

0 - .  

. .  . .. . . _ _  . .  . -  

0 
. .. . ... 

. .  
-.  . . .  . 

~ ..-. . .  
I -  . . . .  . - .  ..-. . . , 

- .  . 0 .  . .  .. . . - .  . . . - 
. . *  . .  . 

. .  . .  .--. . . - .  .. - .  _ _  , . .- --_ -.___ 

- .  . , 
-. 

0 

. .  . .  .--. . . - .  ._ , . 
- .  . , 

-. 

4a 

0 

0 

0 

O 

h 
m 

E 
00 
-.- 
a 
v 
c 
& 

I 



0 

0 

e 

0 0  

0 

0 

0 

ix 
I 
1 0  

:c l ;  

I 
I t  1' 
l a  
t' 
! :oc 
I '  
I 
t o  

:. jo 

1 
W 
E: 
ol 

367 



I 
. . . . . . . . .  .. . . . .  - .  . . .  . . . . . .  _ .  

n 
. . . . . .  m 

E 
w. 

. .  . .  .a 
C 
ol 

\ ........... . . .  ... -- __ __ . ................ . . . . . . . . . . .  
. .  

v 

I 

+ .  I n  
I 

1 6  

l o  

:ni 

: r i  
1 

I 
I 
1 4  

I *  
4 .  

I 

4 .  

N. 

I n  
I “  
49 
t 

l o (  
I 
I O  
4 .  
1 -  

; 
I “  
1 4  * .  

I I . .  
t .  
I -  

! 

m 

. .  - ........ -- ............ c- ........ ._-. . . . .  -_ . . . . . . .  

E * 
. .  .... --. ............ . . . . . . . . . . . . . . .  

0 

...... - .  . - . . -. . 

. . . . . .  

c) 

5 

. * .  .. 1. . .. - _  _= ... . .  
. .  ..... - 

.- -- . -- -a. . _.^. -. _ _ _ _  
. . .  . . 

.... -... -. - . . .  . .  - - .. -. . . .  .-.-- . . .  
_- . .  . . . .  

-. .. .. 
/ 

. ...... 
. . . . . . .  - . -. _ _  . . . .  

i 
I W  * .  
1 -  1 

00 
- . . -  . . . . . . . .  

. . . . . . .  

. . .  .. - .... . . - .  .... 

0 

I 

l o  
:o 

* n 0 
0 .  0 0 

368 W .e . . . .  
d 



_ _ _  .. ._ _ .  . .  
n 

6 
- .  .. . . Y) 

a 

m 

\ 

W 

w 
t 

c 
X 
0 

Q 
L. 

al 
C 



h 
el 
6 
00 a 
C a 

\ 

W 

.- 

! 
. .  

I 
l o  
t i  

I m  
: .P i  

I '  

I 

1 4  * .  
I O  
1 

- 
. . . .  

. . .  ........... -. .. -. - .. 
- -  

.... --. .... -.- - ... . . . . . . . . .  ---.- - -- ..... ... 

. . . . . . . . . . . . .  - . . . . . . . . . . . .  
m 

I 
I 

I 
I 

I 
I 

I 
I 
I 

I 

1 
I 

1 

I 
I 

. $ -  . 

f 
< - 0  C 

0 u 
. -  . 

. . .  . -. . .... . .  - . . . .  
. c -.. ..... 

. .  . - . _. 
. . . . . . . .  

. ._ .. 

....... - . . .  

. .  

.. 

0 

I .. - ...... 

............... 

. . . .  .- . . . . . . . .  _, ....... - I - -1 

I 
- 1  

. . . . . . . .  I 
. ' I  - . -  .._ . 0 

I 
I 

I 

- ..... . . . . . . . . . . . . .  .. . --- . . . . . . . . . . . . . . . . .  - 1  . . . .  y 

. . .  . . . . . . .  . . -_ 
- - - 

al 
4 
G 
-4 
3. . . . . . . . . . . .  . _  I .  -* 

0 
2- 
P O  

2 %  
0 

.............. ..-- .- . . . . . . . . . . . . . . . . . . . . . . . .  

. . . .  

Q .. 

ah. 
4-4 . .  

0 
0 

I 

* .  
- - 4  I O  

l o  
* - -  - 
0 

0 
0 

A 
m 
0 
a0 a 
c 

% 

Y 

d 



h 
m 
E 
\ 

- 0 0  
3. 

t 
al 

Y 

... . . . . . . . . .  ... ___ _. - - . - - . -  . . . . .  -- 

........... 

. 

... - . . . . . . . . .  .. -. .. 

. . - 

- .  

.;. 

m 

u .  

U 

8 
0 

. . . . .  . - .- ... - .... 
... ..... - .. . ..... . . . . .  . . -  

_.. -- 
. .*.- .... . . . . . . .  - -  - 

2- - - - -  - 
. . .  

0 
.. .... __. - . . .  . . _ .  

. . . . .  . . . .  
. . .  

..... ....... 

. . . .  -0 

. - .  . 

0 

..... 0 

. . . . .  

0 
d -  

* .  
t o  - - - +  1 __-  

0 c 4 n * n . . . . . . . . . . .  
. .  f 0 0 0 0 Q 0 

w n n ... 0 -  
c 

n 
d w..... ... - .. . . . - . .. 

. . . . . . . .  . . . . .  h 
m o>waz-esc  O ~ C O O O I  (-a 
9 

. -  
00 a 
c '. 371 W 

. d  



0 

0 

ah 
-0 Q 
4 

o w  
x z  
VU 

n 
m 

\ 
. o n  

C 
d 

e 

a 
W 

0 

0 

0 0  

0 
' 4  

' r i  

'6 

'6 

Q 

4 

t 

n 
ri 

0 
ci 

Q 

4 
n' 

* 
N 

(Y 

N 

0 
i 

6 
" 

4 
..I 

w - 
N 

0 
..I 

6 

d 

4 

0 

0 

n 
0 

0 
0 

0 

m 
w 
0 u 
u 

(0 
L, 

z c 



. "  

. .  

. . . . . . . . 

0 

6 
v) 
0 
0 

U 

tu 
& 

E 
0 .u 

U 

1 

t) 
C .  
(II 
Y 
U 

4 
Ei 

_ -  

, (I ..A- 



. . . -. .. 

. . . .  ~ 

.. . , -  

. .  . .. . . .  
. - . . .- - -. . 

c _  

. . . 

... . 

* 

demonstrate the  lack of s t rong  cotrefaeicn between the m e d i a  and the  
r e l a t i v e l y  l r i rge  v a r i a b i l i t y  i n  the  data, Also, the l imi t ed  sauiple 
s i z e s  for outdoor a i r  make any c o r r e l a t i o n s  w i t h  t h i s  media of l imi t ed  
value.  

PERSONAL AIR VERSES Ot7TCOOB AIR 
Tables 164  through 166 compare overnight personal  air t o  cvernight  

outdoor a i r  for t he  ten people who had fixed-site air monitors o u t s i d e  

t h e i r  hones. 
For . t r i ch lo roe thy lene ,  m,p-ctkhlorobenzene. 2-dodecane,. -- n octane,  

n-undecane and &-pinene, the overnight  personal a i r  percentages were 
s i g n i f i c a n t l y  higher.  

In Table 164 the  unweigheed percents  measurable isre givec.  

The unveighted a r i thmet ic  means, a r i thmet ic  s tandard e r r o r s .  

medians and ranges ate compared In Table 165. The a r i thme t i c  means for 
ethylbenzene, o--xylene. m,p-xylene, p-dodecane, 2-octane , and &-pinene 

The medians f o r  l ,?-dichlo-  

roethane -1 .-1 . l- tr ich.loroethane , .benzene. carbon t e t r a c h l o r i d e ,  t r i-  
-y were s l g n i f i c a n r l y  . .  higher  i n  personal  air .  
. _  -. 

- - .  
. .. _.- .. -. . :_ .. -. - .-- - __._ .___ . _. 

' chloroethyfene,  t e t r ach lo roe thy lene ,  ethylbenzene , %-xylene =-xylene, 
- n-dodecane, 2-octane, 2-undecane, and 2-pinene were a l s o  s i g n i f i c a n t l y  

hdgher i n  overnight  personal air .  

TQ f u r t h e r  exanir.e the d i f f e r e n c e s  i n  medians and rraximm V I ~ P S .  

- . the 'rat%os-' bf overnight personal air t o  overr ight  outdoor 2Fr are shot. 
With t h e  except ion of chloroform and 2-dodecane for .the 

the va lues  were hfgher  

-. . . : 

i n  Table 166. 
medians .and .k idichlorobeeiene f o r  the m;nximnnn!s 

f o r  overnight personal  air. The median ratio of 2-pinene ssd the 
maximum r a t i o s  fcr t r i ch lo roe thy lene  -and 2-undecane appeared pzrticta- 

1arl.y high. ._ _ _ .  . 

_ _  . .  . -  - . ._ . .  - . -. . _ .  . _ _  
. .  . .  . 

-- . 

-. . 

. .  

.- - - - -. _ _  -. 
. _ .  . .  . .  . . .  .. . . . ., . .  

. . 
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. . . . . . . . . .  . . . . .  . .  _ .  - 

TABLE 164. UrUIZXGHTED PERCEXT OF C@~CENTRATIO~'Z.~ASURAELE FOR THOSE 
PERSONS HAVING BOTE OVERNIGHT PERSONAL AIR AND . 

OVERNIGHT OUTDOOR AIR - CONTRA COSTA . 
a x %  * % a  ii--- -c__ D t s r L. r=--: --=xrr=---=*. : = % = = e p  

Overnight -- Overnight 
Compaund Personal Air Outdoor A ~ L  

._ . . . . . . . . .  
. . . .  
. -. .. - .. - ._ - ...... I 

. . .  

Chloroform 
1 I 2-Cichloroethane- 
1 1.1-Trichloroethane 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Styrene . 
m,p-D'ichlorobenzene 

E thylb enzene 
o-Xylene 
G - x y  n-Decane 1 ene 

- n-Dcdecane 
1.4-Dioxane . :.-. . :. . .  
n-octane... .... 1. ....... 

.-n-Undecane - . .- , 

a-Pinene 

. -  o-Dichlorobenzene 
. .- 

. . . . . . . . . . . .  - 
.- 

- 

. 70.0 
20.0 

100. . 
100 
90 .Q 
60 O* 

90.0 
, 9oe0* 
20 40 

. .  

100, 

100. 
100 0 

100. 
80.0 . ., 
70.0* .. 
10.0 - 

100. * 
90 LO* 

100. * 
._ . 

70.0 
0.00 

100 * 
100. 
9o.c 
1o.c 
70 .@ 
60-0 
40.0 
20.0 
-80. C 
90.0 
100 e 

100. 
.. 0.00 
20 -0  
'30.0 
10.0 
IO -0  

10 10 Sample Size Range: 
IC -1- d r;te*==LCt--  -rrc LCRI-- 

* 
-I==% 

- _  
-_ T-test for difference betueen media significant at .OS level. 

" .  
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TABLE 166. SLW?ARy OF bf .EGIPNS, l%XT.WK CONCENTRATIONS AN3 THEIR RATIOS 
FCIR TKOSE PERSONS EAVING OVFPNIGRT PERSONAL A I R  AhT 

OVERNIGHT OLRTOCR AIR - CONTRA COSTA 

-T=zm- -=.rCL'..r-r t E 3 I ..f-l-*wc*- t s - - C h l *  

Overnight Overni& t 
Compound - Fersonaf Air Outdoor Air Outdoor Ratio 

. .  
Chlorof o m  .0.38 (' 6.30)* 0-58 ( 1..50) 0.66 ( 4.20) 
1,2-Diehloroethane ** 0.12 (.0.38) 0.03 ( 0.14) 4.66 ( 2 .64 )  

. 1 ,l e 1-Trichloroethane ** 4.17 (14.0 1 2.12 ( , 9 . 6 0 )  1.96 ( 1.46)  
Benzene ** 3.55 (22.0 ) 1.55 ( 3.60) . 2.29  ( 6.11). 
Carbon Tetrachloride ** . .  C.70 ( 3.40) 0.32 ( 2.00) 2.20 ( 1.70) 

_ _ . Trichloroethylene ** 0-39 ( 3.90) 0.12 ( 0.31) 3-24 (12.6 ) 
Tetrachloroethylene'** 2.10 ( 8.80) ' 0.25 ( 5.60) 8.40 ( 1.57) 
Styrene . 0.01 3.70) 0.28 ( 1.90) . 1 . 4 9  ( 1.95) 

, . m,p-Dichlorober?zene 0.44 ( 7.55) 0.25 ( 1.05) 1.77 ( 7.19) - o-Dichlorobenzene 0.03 ( 0.49) 0.02 ( 0 . 5 8 )  1.03 ( 0.84) 

o-Xylene ** 2-20 (11.0 ) 0.46 ( 1.50) 4.73 ( 7 . 3 3 )  
&-Xylene ** 6.25 (26.0 ) 1 . 4 5  ( 3.80) 4.31 ( 6 . 8 4 )  
n-Decane 0.61 (26-0 1- 2iQ5 ( 7.00) 0'.30 ( 3 . 7 1 )  

1,4-Dioxane 0,07 ( 0.88) . 0.03 ( 0.85)  2.94 ( 1.06) 
. -  n-Octane ** I-bO ( 2.25) 0.36 ( 1.90) 3.9@ ( 1.18)  - n-Undecane ** (2.92 (16-0 ) 0.10 ( 1.60) 9.02 (10.0 ) 

. .  - a-Pinene ** 1.40 ( 2.80)  0.05 ( 0.75) 28.7 ( 3.73) 

. _ _  .. - .... .Et.y..enze.e.... . .  .1.80 ( 9.40) . O . b t ,  ( 1,60). 2.79 ( 5.88) 

. . .  - ..... .n-Dod&cane ** . . . . . . .  0.57 ( 4.68) , 0.12 ( 0.75) 4.75 ( 6.13) 
- 

. .  - 

- s s u 6 --PI.- : 1 * I f =.*-as .p 8 c m s-r*==w- s D t ' l  t- - .- 

Median (Maximum) 
. - .=,-:..** Wilcoxon .signed rank t e s t  for difference in medians sfgnificaat at .OS 

.... . __ ...-lev el.. _ . _  . . . . . . . . .  . .  
..... -- . _ _ _ _  __ . ...- . -  . . . . .  - - ... 

. .  . .  . . . .  
. . . . . .  ... - . . . . . . . . .  . .  . .  

.- . . -. - . - - .  

. .  . .  
. . .  

. . .  . . . . .  ._-._. . . . .  . .  

- - ... ._ ....... - . . .  . . . . .  . . . .  ..... - .  . . .  . . . . . . .  

. . .  ..... - .  . . . - _ _  
. _ _  . .  

377 
.- 



CWPARISON BETLET3 SEASONS FOR LOS ANCELES 

! 

The study i n  Los Angeles County, Ca l i fo rn ia ,  monitored exposure to 

hazardous chemicals f o r  a sauple  of i nd iv idua l s  over two sessocs.  The 
f i r s t  season of exposure monitoring vas ccnductec? during February scd 

Harch of 1986. The second season sample cons is ted  of a subsample of t he  
people vho p a r t i c i p a t e d  i n  the  f i r s t  season s tudy and vas conducted i n  
V'ay and June of 1964. Dsta v e r e  c o l l e c t e d  on 117 people i n  the f i r s t  

season and 52 I n  the  second. The following ana lys i s  vas conducted OF. 

only those ind iv idua l s  who ha& d a t a  i n  both seasons. Therefore,  secocd 

-season ve ights  were used %n the comparison of the 52 people who hed both 

f i r s t  and second secson data ,  The weights ve re  adjcsted f o r  rdseing 

values  as descr ibed earlier in  t h e  discusslor, of f i r s t  season Los 
h g e l e s .  

The sample s i z e  ranges a r e  given f o r  each r e d i a  i n  Table 167. The 

f ixed-s i te  outdoor monitors v e r e  not  set up a t  each home but only a t  cne 

home per  sample segment. 

QEAHTIFIABLE LIMITS 
Tables 168 through 173 compared the q u a n t i f i a b l e  l i m i t s  f o r  those  

people v i t h  f i r s t  and second season samples for  brea th ,  overnight  
personal  a i r ,  daytime personal  air  overnight  outdoor a i r ,  dept imc  

personal  a i r ,  and v a t e r  f o r  the tventy-nine compounds analyzed, h e r -  

a l l ,  there  seemed t o  be r e l a t fwe ly  l l t t l e  d i f f e rence  between the quant i -  

f i a b l e  limits f o r  f i r s t  and second seasons. The l a r g e s t  d i f f e rences  

appeared t o  be f o r  =-decane, p i o d e c a n e ,  and 2-undecane f o r  personal ar,d 

outdoor airs v i t h  second season q u a n t i f i a b l e  l i m i t s  larger than those of 

f i r s t  s e a o n .  A l 6 0 ,  f o r  chlorobenzene i n  vater, the  f i r s t  seascn 

q u a n t i f i a b l e  l h i e s  appeared about fou r  times l a r g e r  than those f o r  
second season, 
PERCENTAGES ABOVE THE  MAXI^ QUANTIFIAELE LIEITS 

Tlte percentage of sample concent ra t ions  above the maximum quactf-  

f i a b l e  l i m i t  ( m a x  GL) f o r  both f i r s t  and second s e G s G t 6  is skotm i n  
Table 174 by media, season, and compound. I n  add i t ion ,  a test of s ign i -  

f i cance  betveen 

was done on t h e  
ab le  because of 

For b rea th  t h e  

t h e  two season percenteges is a l s o  included. The test 
percentage above the  mpx GL . ra ther  that? percer t  measur- 

t h e  v a r i a t i o n  i n  t h e  q u a n t i f i a b l e  l i d  e s  betveen se8sons.  
percentages f o r  l , l , l - t r i ch lo roe thane ,  benzene, . a n d  
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TABLE 167. DATA AVA'IEABLE FGR STATISTICAL ANALYSIS BY KEPW FCR THCSE 
PERS@ES WIVING BOTH FIRST AKD SECOhX SEASOX 

LOS ANGELES SAPSgLES . - - Lrt*.*Li,-- -p-e - , * 1 : f==> - - . .  

Media -o-- P Sample Size @rges 

49 - 51 Breath .. .. . . .. . . . 

Overnight Personal Air' - .  48. - 5 1  
Daytime Personal A i r  47 - 50 
Cvernight Fixed-Site Outdoor Air 22 - 23 

22 - 24 
52 

. . _. . .  . . . - _- . . 

. .  . . -  

Daytime Fixed-Site Outdoor A i r  
. . .  . - ._ ..rater . . - . . ..-_ -. 

- Z 8 = = 8 T S  -.---cC u s  c = **I r ; =s a r - w k p -  

TABLE 168. UNt;EIGHTED SUMVARY STATISTICS FOR QUANTSFIAELE LIMITS OF 
BREATH SUPLES FOR THOSE PERS0NS:WfTH FIRST 

AND SECOND SEASON LOS ANGELES DATA 
~ - - _  

. Chloroform 0.27 0.15 - 0.28 0.27 0.16 - 0.28 
1,2-Dichloroethace . 0.27 0,24 - 0.30 . 0.27 0.24 - 0.27 

. --1, 1,l-Ttichloroethane * 0.38 0.34 - 0..44 
0-26 0.26 - 0.26- 0.27 0.16 - 0.27 

Trichloroethylene 0,27 0.16 - 0.30 G.27 0.24 - 0-27 
- - .- . -. Prcmodichloromethane 0.27 0.24 - 0.30 0.27 ~ q.16 - 0.27 

- .  Dibromochloromethane ' - .  - 0.27- 0.24 - 0.30 0.2'7 0 . 2 4  - 0.27 
Chlorobenzene 0.27 0.16 - 0.30 0.27 0.16 -'0.27 

. .  -0.27 - Oil6 -.0.30 0.27 ' . .  '0.24 - 0.27 
Styrene 0.27 0.16 .- 0.30 0.27 0.16 - 0.27 
m,pdichlorabenzene .. 0.27 ' 0.24 - 0.30 0 . 5 4  0.22 - 0.54 

.. . .  o-D ich 1 or ob enz ene . . - -. . 0.27 0.18 - 0.30 0.27 0.16 - 0.27 
E thglbenzene 0.27 0.24 - 0.30. 0.27 0.16 - 0.27 
c-Xylene 0.26 0.24 - 0.27 0.27 ' 0.16 - 0.27 . 

- n-De cane 0.27 0.15 - Q.30 0.53 0.31 - 0.5'6 - n-Dodecane 0.27 0.24 - 0.30 0.53 0.32 - 0.56 
1 *4-Dioxane 0.27 0.24 - 0.30 0.27 0.16 - 0.27 
1,1,1,2-Tetrachloroethane 0.27 0.24 - 0.30 0.27- 'I 0.24 - 0.27 
1 * 2 -Dib r omoe t hane 0-27 0.24 - 0.30 0.27 0.24 - 0.27 - n-Octane , 0.27 0.26 - 0.27 0.53 0.31 - 0.53 

. n- Und ec a ne ' 0 . 2 1  0.24 - 0.30 0.52 0.32 - 0.56 
1 ,I .2,2-Tetrachloroethane 0.27 0.16 - 0.30 0.27 0.24 - 0.27 

- .  +Pinene 0.27 0.27 - 0.27 0.53 0.49 - 0.53 
tt. I. - _ -  -_. f sr. a w t - ~  - 

- . *  Benzene ' - . - . . .. . - -- - . _. . . 
.. ._ - . .- . .z- - .  Carbon Tetrachloride _ _  -:.:. - . .0.27 0.26 - 0.30. , . 0.27 - 0.16 - 0.33 

. .  

Tetrachloroethylene * * 
.~ -Bromoform ' '. 

- 
,&-~ylene . * * 

- 
a - r a = = = m s r  

7 e a s u r a k l e  
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..... . . . . . .  - . . .  
. - - -  - - - 

. . . .  . . I - ._ .. - 

. . . .  
. . . . .  -- .. - .. L . .  .~ 

- - -  ----- ._-__ . . . . . . .  

Second Season - F i r s t  Season 
Median Range - Eiedian Range - Compound 

Ch I or0 f o m  
1 ,Z-Dichloroethane 
1, 1,l-Trichloroethaae 
Benzene 
Carbon Tetrachloride 
Trichloroethylene 
'Tetrachloroethylene 
Chlorobenzene 
Styrene 
m,p-Dichlorobenzene 
o-Dichlorobenzene 
E thy lb ellzenc 
o-Xylene _ _  . .  

- n-Decane , , 

n-Dodecane- . - .  . .,. .-- , - - _  .... 
. 1.4-Dioxane. . . . . . . .  

i; 1,1,2-Teerachloroethane~ 
1 ,2 -Dib romoe thane' - n-Oc tine - n-Undecane 
1,1,2,2-Tettachloroethaae - 
a-Pinene 

. . . .  

G-Xylene . . . . . . . .  
. 

.- 

- 

0.19 
0.19 
0929  

0.19 
* 
0.19 

0.20 
0.20 
0 e.19 
0.19 

* 

* 
* 
* 
0.19 
0.19 
0.38 
0.31 
0.19 
0.20 
0 - 2 0  
O , h 9  
0,47  

0.19 - 0.19 
0.12 - 0.23 
0.29 - 0.29 

0 . 1 9  - 0.19 
0.18 - 0.20 

0.10 - 0.23 
0.20 - 0.20 
0.i8 - 0.20 
0.16 - 0.23 

0.17 - 0.19 
0.19 - 0.20 
0.11 0.48 
0.17 0 .48  
0.16 - 0.23 
0.a20 - 0,20 
Qe20  - 0,20 
0,16  - 0-23- 
0.20 - 0.74 

0-22 
0.20 

0.20 
0.24 
0.19 
0.21 
0.20 
0.19 
0.40 
0.20 
0*21 
0.20 

0.77 

0.20 
0.20 
0.20 
0.62 
0.77 
0.20 
0.37 

* 

* 
0.98 

0.20 - 0.25 
0.18 - 0.22 
0.19 - 0.21 
0.22 - 0.26 
0.13 - 0.22 
0.21 - 0.22 
0.11 - 0.22 
0.18 - 0.22 
0 - 2 4  - ' 0 .62  
0.18 - 0.26 
0.20 - 0.22 
0.20 - 0.21 
0.72 - 0.85 
0.89 - 1 - 1 0  
0.18 - 0.22 
0.18 - 0.22 
0*18 - 0.22 
0.56 - 0.66 
0.72 - 0.88 
0.18'- 0.22 
0.36 - 0.44 

* 100% measurable 

. r . . . . .  . ._ . 

- ......... 



.TABLE 170. .Uh%TIGHTEE S L W a Y  STATISTICS FOR QUANTIFIABLE L I N T S  OF 
DAYTIME PERSOXAL AIR SAMPLES FOR THOSE PERSONS 
FfTH FIRST AHD SECOND SEASON LOS 'ANGELES DATA 

-=t. x i  t s L-rorr- 1 t = e er 7 * r x r =---- 
- Fi- . Second Season - - - - -  

Median RPnge 
-I_. -- - Corn. ound Median Range 

Chlorof o m  * 0.21 0.15 - 0.28 
1,2-Dichloroethane 0.21 "0 .16  - 0.22 0.20 0.12 .. 0.22 
l,l,l-Ttichloroethace * * .  
Benzene * * 

Trichloroethylene ' . 0.21 0.20 - 0.26 0.20 0.11 - 0.22 
Carbon Tetrachloride 0.22 0.22 - 0.22 0.22 0.22 - 0.22 
Tetrachloroethylene .* 0.20 0.20 - 0.20 
Chlorobenzene 0.20 0.12'- 0.22 0.20 0.11 - 0.22 

. m,p-Dichlorobenzese 0-18 -0.i~ - 0.18' 0.26 0.25 - 0.4t 
-* . .  0.21 0..21 - 0.22 

o-Xylene * 0:2@ 0.20 - 0.22' 
&-Xylene ' * * 

.Styrene 0-21 0.21 - 0,21 . 0.20 0.17 - 0.22 
o-Dichlorobenzene -0-21 0.16 - 0.22 0.20 0.17 - 0.22 - 
Ethplb enzene 

n-De cane 0.21 0.20 -.'6.22 0.78 0;70 - 0.89 - 
n-Dodecane 0-21 0.21 - 0.21 1-00 0.88 - 1.12 

. 1,4-Dioxane .0.36 0.16 - 0 . 4 4  0.20 0.17 - 0,22 
- 1,1.,1,2-Tetrachloroethate 0.22 0.16 - 0 . 4 4  0.20 0.17 - 0-22 
1,2-Dibromoethane 0.20' 0.16 - 0.22 .0.20 0.17 - 0.22 

' .n-Octane 0-18 0.16 - Oa19 0.59 0 .52  - 0.62 
n-Undecane 0.21 0.21 - 0.21 0-80 0.70 - 0.89 
1,1,2,2-Tetrackloroethane 0020 0.16 .- 0.22 .* 0.20 0.11 - 0.22 
a-Pinene 0.82 0.72 - 0.89 0.40, 0.36 - 0.44 - w e t  = L 

. -  

- 
-. 

- . .  
r = CCD s-% --- ..L% s .: t r.. _- - - - 

* 100% measurable 
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. . . . . . . .  ....... ........ . . . . . . . . . . .  . . .  . - .  

. - .... - . . . . .  - .  ---. . .. -_  ........... -. .. . _  

TABLE '171. Uh?iETCHTED SLTJLARY STATISTICS- FOR QUAE;TIFTAELE LIEITS OF 
- .  OVkRNIGm OUTDOQR AIR S-LES FOR 'ROSE PERSONS 

' WITH FIRST AND SECOND SEASON LOS ANGELES DATA 
__c__ L LPe Y el - -- c ~e s 'ca L-PS-----C L . l r t i 6 l .  --- 

Flrse Season o _ _  - - -  Second Se- 
Median Ranpe - Median Range 

-..-L--D. 

0-.18 
0. re 

- *  * 
0.20 
0-20 
0.18 
0.18 * 
* 
0.18 ' *  . 
* 
* 
0.20 
0. le 
0.19 
0.19 
0.19 
0.17 
0*20 
0.19 

0.17 - 0.20 
0.17 - 0.20 0.20 

0.19 - *  
* 
* 
0.19 

0.19 
0.18 
0 ; 2 4  
0.19 

' *  

* 
* 
a '  

- 0.76 
, 0.93 
0.19 
0.19 
0.19 
0.56 
0.74 
0.19 
0.38 

0.11 - 0.26  
0.11 - 0.22 Chlorof onn 

1,2-Dichloroethane 
1.1 ,l-Tri chloroethane 
Eenzene . 
Carbon Tetrachloride 
Trichloroethylene 
Tetrachloroethylene 
Chlorobenzene 
Styrene 

0.20 - 0.20 
0.20 - 0.20 
0.18 - 0.18 
0.11 - 0.21 

0.17 - 0 .22  

0.11 - 0.22 
0.11'- 0.19 
0.24 - 0 .39  
0.11 - 0.22 

.. . 

azle 

- 
1,1,2,2-Tetrachlaroethane 

0.13 *- 0.21 
. -  - 

m,p-D ichl or obenz ene 
--... o-Dichlorobenzene . -- - 

Ethylbenzene 
o-xyrene 
G - x y  lene 

- n-Decane _. _ _  
n-Dodecane . 
1,t-Dioxane 
1 1,1.2-Tetrachloroet 
1,2-Dibromoethane 

- - 0.20 - 0.20 
0.17 - 0.20 
0.17 - 0.20 
0.16 - 0-21 
0.16 -. 0.21 
0-17 - 0-17 
0.20 - 0.20 
Dell - 0.21 
0.20 - 0,20 - .  

0.68 * 0.88 
0.38 - 1.12 
0.17 - 0.22 
0.17 - 0122 
0.17 - 0.22 
0.35 - 0.60 
0.47 - 0.82 
0.17 - 0.22 
0 . 3 4  - 0 . 4 4  

. - .. 

-_ . 

n-Octane - 
n-Undecane 

. .  . .  - 
. . . .  . . . . . . . . . . .  -. . .  .-_. ~ . . . . .  .- ..-- _ - _ _  

. .  

. . . . .  

. .  - - .  - .  . .  
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- ...... - . . . .  . -.  . . . - - . 

. . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . 

TABLE 172. ' IJhWEIGHTEI) S b i A R Y  STATTSTXCS FOR QUANTIFUBLE LIKITS OF 
DAYTDE OUTDOOR AIR SAFPLES -FOR TH0SE"PERSONS 
WITI! FIRST AND SECOND SEASOK LOS ANCELES DATA 

.-.IB s I e z IC-=- r i ~ r '  - - -  r f r f 5 - s e  ---- --s=o-- 

F i r s t  Season Second SeasbTnl e-. Median Range -. Median Range Compound -- --- 
I .  

Chloroform 0.20 0.20 - 0.22 . 0.21 0.20 - 0.26 
1,2-Dichloroethane 0.20 0.19:- 0.23 , 0.20 0.17 - 0.22 
l,l,l-Trichloroethane * * 
Benzene * * 
Carbcn Tetrachloride * ' *  
Trichloroethylene 0.19 0.19 - 0.20 0 . 1 9  0.13 - 0.22 
Tetrachloroethylene . * * 
Chlorobenzene 0.20 0.12 - 0.23 0.20 O.'I,? -.0.22 
Styrene 0.21 ,0.20 - 0.22 O.?O, 0.20 - 0.20 
m.p-Dichlorobenzene 0 - 2 G .  0.19 - 0.22 0.24 ,O.21 - 0.27 
a-Dichlorobenzene 0.20 0.19 - 0.23 - ' -  0.20 0.12 - 0.22 
Ethy lb en2 e ne * * 
o-Xylene 
m,p-Xy lene 
.n-Decane - .  . .  0.19 . 0.19 - 0;;'.19 . 0..78 0 .43  '- C.82 

- 
* * 
* * '  . -  - 

- 
.....  . . .  n-Dodecane 0.20 0.19 - 0.22 0.96 0.38'- 1,OO 
.... , . . . . . . .  1 ,4-Dioxane *0.20 0.19 - 0.23, 0.'20 0.17 - 0.22 

. L , . . .  - - 1,1,1,2-Tetrachloroethane:.'~~ 0.'20-' 0.19 - 0.23 ' 0.20 0.17 - 0.22 
- - .. -1',-2-Dibromoet~a'ne. -. ... .- ,' '.-0.20 -0.19 7 0.23- '0.20 ' 0.17.- .0.22 

- 
. . . .  . .  

... . . . . .  . .  

R-OC tane 0.22 0.22 - 0.22 0;58 . 0-33 -.0.62 
n-Undecane 0.20 0.20.- 0.20 0.79 0.44 - 0.82 
1,1,2,2-Tetraehloroetha&. 0.20 .0.19 - 0.23 - 0.20 0..17 - 0.22 

. a-Pinene 0.20 . 0..19 - 0.22 0.39 0 . 3 4 ' -  0 .44  
m r e c f = ~ -  

- - 
. . . .  ... . . a .  . .  . . ~ .  - - - z r : : * W I I I - L  = t s I t es==- 

. .  

. . *  . 100% measurable . - - -  - . _. - . -- 

...... . . . . . . . .  - . .  

TABLE 173. UNWEIGHTED S C W f Y  STATISTICS FOR-.QUANTIFIABLE LIMITS OF 
UATER SAMPLES FOR THOSE PERSONS _ _  

- _  . _ _  WITH FIRST AND SECOND SEASON LOS ANGELES DATA .. 
= m t  : r t--- t 5 c t I t =Lt- U C 7 . t  

- I_ First Sea_son Second- _ - - - _  
_I Co-und -c - Median Range kedian Range 

L . 

Chlorof o m  
1,l .l-Trichloroethane ' 

Trichloroethylene 
P romod i c hlorome thane 
D ib roacch lo tome t h ane 
Tetrachloroethylene 
Chlorobenzene 
Bromoform 

1.50 1.50 - 1.50 1.50 
0.08 0.05 - 0.10 0.05 
0.07 0 . 0 5 , -  0.30 0.05 
0.30 0.30 - 0.30 0.30 
0 . 2 5  0 . 2 5  - 0 . 2 5  0.30 
0.05 0.05 - 0.15 0.05 
0.18 0.09 - 0.38 0.05 
0.55 0 .24  - 0.55 0.30 

1.50 - 1.50 
0.05 - 0.08 
0.05 - 0.05 
Oi3C - 0.30 
0.30 - 0.30 
0.05 - 0.05 
0 .05  -. 0.08 .  
0.32 - 0..30 

-. . . . . . .  - . .  . .  
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- &xylene .were s f g n i f i c a n t l y  higher i n  the first sezscn (winter)  vhil  e 

- n-dodecane was s i g n i f i c a n t l y  higher i n  tlie second (spr ing)  - Fcr over- 

night  personal  air, t h e  percentages for chloroform, L,Z-dichlaroethcne, 

t r lch loroe tkylene ,  styrene &-decane, 2-dodecme; I ,4-dioxane and 

- a-undecane were s i g n i f i c a n t l y  higker'iri the  f i r s t  season. For daytiree 

personal  air chlorof o m ,  f , t -dichforoberzene t r i ch lo roe thy lene ,  m,p- 
dichlorobenzene E-dodecane * 1 ,&-dioxane* and E-undecane v e r i  s i g n i f  i- 
can t ly  higher  in. first sea so^. For overnight outdoo'r air, chloroform, 

1,Z-dlchloroethane , t r i ch lo roe thy lene  , m,p-dichlorobenzene , 2-decane, 
1 ,&dioxane, _-octane , &-uadecane, and %apir,ene were signif i c a n t  I.+ 
higher  in. the  f irst  heasen, while 1,1.2,~-tetrachloroethzue vas c ign i - f -  

i c sn t ly  'higher in the 'secend. For daytime outdoor a i r ,  chloroform, 
t r ich loroe thylene ,  2-decane; &-octane, m d  p-undecane were s i g n i f i c a n t l y  

higher i n  t h e  first season, vhi le  a=pinens was s i g n i f i c a n t l y  higher  in, 
t h e  second. For water, the percent  abcve the maximum q u a n t i f i a b l e  . 

limits for 1 ;I , I - t t i ch loroe thane  vas s i g n i f l c a n t l y  'h igher  i n  t h e  first 
season, while t h e  percent  for  brokoform was s i g n i f i c a n t l y  h i g h e r  i n  the 
second. Overall, t h e  percentages t b a t  were significar.tly different were 

h igher  i n  the  f i r s t  season (whter) for brea th  and a i r .  

The percents  measurable (above the qusntifleble lkn&t) are show? in 

These percentages a l s o  appear t b  be g e c e r a l l y ' b i g h e r  i n  the  

. .  

Table 175, 

f f r s t  season. 

WEIGHTED SUEMARY STAT ISTICS 

The veighted summary s t a t i s t i c s  for se l ec t ed  compcunds hy season 

and media are given in Tables 176 through 187. The stPtistics include 
median q u a n t i f i a b l e  l i m i t ,  a r i t hme t i c  mean, a r i thme t i c  stant?srd error, 
geometric mean. geometric s tandard  error .  p e k c n t i l e s ,  and range. 
appears t o  be a slight tecdency for t.he concentrat ion l e v e l s  iv the 

There 

brea th  samples t o  be higher  i n  the first season (win te r )  w i th  the 

a r i thme t i c  mean for Z-xylene and eke geometric @ems for l , l , l - t r i c h l o -  
roethane,  carbon t e t r a c h l o r i d e ,  te t r8chloroechylene,  o--dichlorobeczece, 

ethylbenzene . and 2-xylene s i g n f f  i c a n t l y  h igher  in the  f i r s t  sezson. 

Eowever, t h e  a r i t hme t i c  mean f o r  E-dodecane w'as s i g n i f i c a n t l y  higher i n  
t h e  second seasoc ( spr ing) .  

For overnight personal  air, the concentrat ion levels appeZred tc; b e  

h igher ,  o v e r a l l ,  i n  the f i r s t  season with all but  three of t he  geonetric 
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- - 
means s i g n i f i c a n t l y  higher  and a l l  but me o b  t h e  medians higher. 
Nowever, only t he  a r i t h e t i c  means f o r  l , l , l - t r i c h l o r o e t h a n e .  benzene, 
te t rachloroethylene,  s ty rene ,  and 2-xylene were s i g n i f i c a n t l y  h igber  i n  
t h e  f i r s t  seasoo. One explanat ion f c r  t h i s  i s  t h a t  while t h e  concentra- 

t i o n  l e v e l s  appeared, genera l ly ,  higher f o r  first season in overnight 

personal  a i r  sanples; t h e  second season tended t o  have higher maxinur 

values.  As w i t h  overnight persor.al a i r ,  t h e  concent ra t ior  l e v e l s  for 

daytime personal a i r  seemed general ly  high i n  t he  f i r s t  season with 211 

but one of t h e  medians higher  and all but  four of t h e  geometri-c means 

s i g n i f i c a n t l y  higher in t h e  f i r s t  season, The a r i t h n e t i c  means f o r  

chloroform, 1,2-dichforoethane9 benaere, s ty rene ,  5-dichlorobeazece, 
ethylbenzene, and @--xylene were s i g n i f i c a n t l y  higher  i n  t h e  f i r s t  

season. 
For overnight outdoor air, t he  tread of h igker  coccec t ra t ion  l e v e l s  

i n  t he  first seascv appeared even s t r o n g e r  wi th  o n l y  t he  geomecric aean 

f o r  carbon t e t r a c h l o r i d e ,  and t h e  a r i t h m e t i c  means f o r  carbon tetrach3o- 

r i d e ,  ,-dichlorobenzene, 2-dodecane, and 5-undecane not  s i g n i f i c a n t l y  

higher  i n  t h e  f irst  seascn. As with t h e  c t h e r  air sariples, t h e  conce2- 

traticrn levels fo r  f i r s t  s e a s m  daytime outdoor a i r  appeared general ly  

h igher  with t h e  means s i g n i f i c a n t l y  higher ,  Three exceptions were 

carbon t e t r a c h l o r i d e ,  2-dodecene, and 2-pinene. For carbor: t e t rachlo-  

r i d e  and 3-pinene both the  a r i t h m e t i c  and gecmetric means were s i g n i f i -  

can t ly  higher  in t h e  second season ( sp r ing ) .  
For  water,  the a r i thmet ic  and geometric weitns for chlorcfoxm, 

bromodichloromethane; dibromochloronethane, and bromoform were s i g n i f l -  

cantly h igher  i n  t h e  second season, while the geometric means f o r  

l , l , l - t r i c h l o r o e t h a n e  and te t rachloroe thylene  were s i g n i f i c a n t l y  higher  

ir, t h e  f i r s t  season. 

The aedians  . f o r -  t h e  two seesons are cmpered in Table 188 by 

. -showing t h e  r a t i o  of. f i r s t  season to secohd season. Generally,  the 
'medians fcr personal and outdoor airs appesred higher  i n  the  f i r s t  

seascn wi th  I .2-dichloroethane fo r  overnight  personal sir; chlarof om, 

trich%oroechylene, and l,L-dioxane for overnight  outdoor air; an6 

chloroform and t r ich lorce thglene  f o r  daytime outdoor a i r  showing r a t i o s  
of ren o r  higher. For h r e a t h r  t h e r e  appeared to be less d i f fe rence  
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betveen t h e  medians w i t h  r a t i o s  ranging f ro= 0.51 t o  1-76. However, 
v a t e r  stowed more varfabflity with  r a t i e s  ranging f rom 0.18 t o  2 . 4 4 .  

Generally,  t h e  concentrat ion l e v e l s  appeared higher  ir t h e  f i r s t  

season (winter) f o r  personal  and outdoor a i rs  2nd poss ib ly  s l i g h t l y  
higher  for breath.  For water ,  t he re  seemed t o  be s o w  tendency toward 
higher  concentrat ions i n  the  secor?d s e a s m  (spring).  

As examples of t h e  l e v e l s  observed i v  t h e  t w o  seasons,  Figures 95  

through 102 show box p l o t s  of s e l e c t e d  compomds for breath,  awewight  

personal a i r *  overnight outdoor a i r ,  daytime perscnal  a i r ,  and daytime 

outdoor air. Generally,  f i r s t  season values appeared h igher  than those 
f o r  second season. The p l o t s  also inGlcate  t h e  skevcess of nany of t h e  

concentrat ion d i s t r i b u t i o n s  and show vhg i t  is d i f f i c u l t  t o  dr2b con- 

c lus ions  when examfning t h e  a r i thmet ic  means. 

CORRELATIONS . .  

To fu r the r '  examine t h e  poss ib le  r e l a t i o n s h i p s  between sezsona, 
. .  . .. - unveighted Spearman c o r r e l a t i o n s  , w e r e  ca lcu la ted  f o r  a l l  amounts and f o r  
. . . .  

. . measurable amounts only for ind iv idua ls  sampled i n  both 6e;lsop.s. Table 
. .  

189 shows t h e  c o r r e l a t i o n s  between t h e  ind iv idua ls  sampled i n  the  two 

seasons f o r  b r e a t h  and air f o r  a l l  amounts. Overall, ehere appears t o  

be no s t r o n g  c o r r e l a t i o n s  between t h e  seasons, 

were f o r  chloroform and t r ich loroe thylene  i n  overnight personal a i r ,  
t r ich loroe thylene  i n  daytime persoaaf air, 5-pinene in overnight outdcor 

a i r  and te t rachloroe thylene  i n  daytime outdcor a i r  ranging becveen .e0 
and .70 i n  value.  

The highest  c o r r e l a t i c n s  
- .  

Table 190 gives t h e  c o r r e l a t i e n s  berween brea th  2 ~ 6  t f r  f o r  ueasvr- 

The c o r r e l a t i o n  v a s  not reported i f  t h e  sample s i z e  ab le -  amounts only. 
vas" less-than f fve. Although t h e r e  may be a ' s l i g h t  increase  -.in t h e  

c o r r e l a t i o n s  Overal l ,  t h e r e  s t i l l  appeared t o  'be no strong c o r r e l a t i o n s  

betveen t h e  se2sons. 

The Spearman c o r r e l a t i o n s  for water a re  shown in Tabla 191. Ercmc- 

dichlorornethare and dibromochloromethane shoved t he  s t r o n g e s t  correla- 

' t i o n s  for a l l  amounts and measurable emounts only with a . 59  t o  .78 

range. 

Figures  103 through 140 further demonstrate t h i s  l ack  of s t rong  

c o r r e l a t i o n  between t h e  seasons with s c a t t e r  p l o t s  of t h e  n a t u r a l  
. . logarithms of concent ra t ions  f o r  s e l e c t e d  compoucds for f i r s t  versus  

- 
4Q 3 
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TABLE 191. SPEARMAN CORREUl'IONS BETk'EEda' FIKST AED SECOhP SEASOB' 
LOS-ANGELES WATER SAMPLES FOR ALE NOt'h'TS AND 

PZASURABLE AMOUNTS ONE41 FOR SELECTED COMPOUFTBS - -I. %=a=--- -=rr~- d r  a e t s  % z xzr=* 
Measurable Amounts -- A l l  Amounts 

Spearman Spearman 
Corre- Sample Corre- Sample 

Compound ___ lations Size lat10ns Site 

Chloroform .56* 52 .67* 45 
1,l.P-Trichloroethane D 17 52  .56 6 
Trichloroethylene * 04  52 0 
Bromodichloromethane .69* 52 .59* 47 
Dibromochloromethane .78* 52 .66* 44 
Tetrachloroethylene .08 52 -.go* 5 
B romO f o m  .LsS* 52 .23 33 
---------e L 7ssere- 8 S t W . 8 .  * 

* Significantly different from zero at .05 l eve l .  

43 4 



. . .. . , . 

second season, @ne was added t o  each number before the  llogarfthm w a s  

taker\. so kach p l o t  starts at zero. The l i n e s  represent rbe Iredian 

quantifiable fim%.es for the conpound for the two sea6ons. Ar. "0" 

represents both coceentrations oeasurable. An "X" represents ope c r  
both  noe measurable, The Spearmac correlations are a l s o  shown, The 
figures not only demonstrate the large v a r i a b i l i t y  i n  the data but a l so  

indicate for sone compounds and medfe ehe p c s i t i v e  relationships betveen 
seasons, However, strong correlations betveen the two setisccs are not 

. .  evident e ' 
. .. . . 
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SECTION 9 

COMPARISON OF RESULTS 
- _  - .  ~ 

- -  

-- - . 
CHEMICAL SAXFLING ANTI ANALYSIS 

.. 

Although t h e  d e t a i l s  of implementing the  sampling and ana lys i s  components 
. . . _  
of' t h i s  study-. have been cont inua l ly  modified, t he  b a s i c  approach has been 

unchanged. The.matr ices  sampled, as w e l l  as t h e  o v e r a l l  sampling s t r a t e g y ,  

have been preserved .-through 9 independent sampling e f f o r t s .  Furthermore, the 

a n a l y t i c a l  p ro tocols  employed t-----aIthough . re f ined  through experience,  were 
appl ied  to sariples co l l ec t ed  i n  Cal i forn ia  as they were to sampLes co l l ec t ed  

.. - .. -. - --. . -. -. .._ .__ - - 

... . 

~ i n  the-:first nor thern  New Sersey t r i p .  A f e w  t a r g e t  coqounds  were changed a t  

.the end of Phase I1 ( p r i o r  t o  Cal i forn ia)  t o  r e f l e c t  the f ind ings  i n  previous 

Improvements i n  t h e  details .associated with sample co l l ec t ion  (g-8. pump 

c a l i b r a t i o n  t o  provide a cons tan t  sampled volume; minimizing of contamination 

during b rea th  sampling) were incorporated cont inuously a s  recognized during 

the- course of - t h e  -study. .. ,TheSe have beea discussed i n  d e t a i l  i n  t h i s  repor t  
and' w i ' l l  not be' repeated here.. .Besides., providing f o r  h igher  sample i n t e g r i t y ,  

many of these  refinements r e s u l t  i n  more e f f i c i e n t  use of very  precious time 

,during-.sampling.'  The execut ion of a successfu l  TEAM sampling t r i p  requi res  a 

l e v e l  of  e f f o r t . a n d  t echn ica l  coamitment f a r  g r e a t e r  than  what would be apparent 

t o  the  average reader '  of t h i s '  r epor t ,  - The i n t e n t  -of t h e  following paragraphs 

is t o  capture  t h e  essence of such a coannitment. 

-- trips ..;. . 
_. . . -  - - .  .-. . .  

_- - .. 

. -. 

. - .  . . . 

. - .  .. . _ _  

. .  - _  . 
- - 

- -  .. Prepa ra t ion .  of sampling .ma te r i a l s  and assembly of equipment f o r  '*sampling 

must be  done by an ind iv idua l  who has acute  a t t e n t i o n  to t he  minutest  d e t a i l .  

Experience on o t h e r  sampling programs has shown t h a t  f a s t i d i o u s  concern f o r  

d e t a i l  avoids many d i f f i c u l t i e s  upon a r r i v a l  a t  t h e  sampling s i t e .  All conceiv- 

ab ly  required equipment and ma te r i a l s  t o  conduct t h e  sampling must be t ranspor-  

t e d  t o  t h e  s i te i n  an organized manner. I n  essence,  t h i s  means t r anspor t ing  

and e r e c t i n g  a su r roga te  a n a l y t i c a l  l abora tory  i n  the f i e l d .  Equipment must 

- . -  . . 
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. -. ~ .. . .. - .-. - - . . .. - ." . . ,. ._ . - . . . .  

be c a l i b r a t e d  and i t s  performance v e r i f i e d  p r i o r  t o  departure .  

can general ly  not be performed i n  t h e  f i e l d , b e c a u s e  o f  t he  absence of  the 
spec ia l ized  equipment required.  

These funct ions 

Se lec t ion  of  s u i t a b l e  boarding and working f a c i l i t i e s  for the  sampling 

s t a f f  must be made with a ca re fu l  eye toward preserving sample i n t e g r i t y -  
Arrangements with h o t e l  s t a f f  t o  achieve this requirement have . o f t e n  been 

laborious.  In  many cases ,  h o t e l  s t a f f  have been less than accomodating a f t e r  

t h e  sampling s t a f f  has a r r i v e d  a t  the h o t e l .  This has required extensive 

diplomatic negot ia t ions  t o  in su re  , t h a t  t he  c o l l e c t i o n  o f  samples no t  be in t e r rup -  
t e d .  ' Without exception, rented f a c i l i t i e s  .have never .  been damaged, d e s p i t e  

_ _  -- - t h e  presence of gas c y l i n d e r s ,  -sampling pumps - au to  b a t t e r i e s  and numerous 

o t h e r  .sampling devices.  Nevertheless,  h o t e l  housekeeping 'persomel  have 
. . frequently .been g r e a t l y .  int imidated by. t he  volume and type of devices kept  i n  

t h e  workroom and..have refused t o  perform b a s i c  domestic services, i n s p i t e  of 
assurances of - s a f e t y  by RTI and ho te l  management s t a f f .  Since t h e  workroom 

-was. ..sometimes . r en ted  . f o r , .  a period of. s eve ra l  months, these funct ions w e r e  

- -  
. - 

.- 

. .  . _  
. -. - . .. . . .  . 

.. . , .  . .. :. . --often.performed by RTI s t a f f .  
. .  _i__ .._ . . - ._ . . . - . . - .. . . . 

, -  - . Hanpower..requirements -for t h e  various tr'ips depended on t h e  number of 
s tudy p a r t i c i p a n t s .  Because of t he  physical  s t r e s s  o f . e a t i n g  a t  i r r e g u l a r  

hours ( i f  a t  a l l )  and working 15 hour days, 3 days a .  week, a given person was 
assigned to .  f i e l d  a c t i v i . t i e s  f o r  .no longer . than 20 days. 

This  self-imposed t i m e  r e s t r i c t i o n  general ly  necess i ta ted  t h a t  many s t a f f  be 
' .  . , -  , s e l e c t e d ;  t r a i n e d ,  . t ransported t o  the- s i t e  and returned i n  order  t o  complete 

However, - i n  i s o l a t e d  
. _ _  I' cases  ;: RTI - s t a f f  .were assigned-to sampling - t r i p s -  . for  more than t h r e e  weeks e - 

t h e  study. This is' a very costly r e s t r i c t i o n  b u t  one which prevents the major 
- ---- sampling e r r o r s  associ-ated with exhausted sampling teams. 

An average day for t h e  sampling teams c o n s i s t s  of t h e  following a c t i v i t i e s .  
- - Morning appointments may be  as e a r l y  a s  0430 but a r e  more t y p i c a l l y  between . 

0630 and 0900. 

min p r i o r  t o  t h e  f i r s t  appointment t o  assemble the necessary equipment, f i l l  

t h e  por tab le  cooler  with ice ,  review appropr ia te  paperwork and travel t o  the 

l o c a t i o n  of t h e  appointment. This is genera l ly  t h e  period when rush hour 

t r a f f i c  is  on t h e  roads.  After completing t h e  t h r e e  morning appointments, a 
process  requi t ing  approximately 2 h t ,  the team must r e t u r n  t o  t h e  workroom t o  

The sampling team needs to be i n  the workroom approximately 45 

. .  . .  . .  - ... - -  
. . _. .. . 
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s t o r e  samples, charge sampling pumps and in su re  t h a t  t h e  sampling protocol  

shee t s  a r e  completed (approximately 1 Rr). A f t e r  breakfas t ,  the  team may 
perform one O K  more of t h e  following funct ions:  (1) prepara t ion  of sampling 
mater ia l s  ( including pump c a l i b r a t i o n ) ;  (2 )  exchanging of  sampling protocol  
s h e e t s  with o t h e r  teams t o  v e r i f y  t h a t  all information i s  present  and accura te ;  

(3) inventot ing and packaging of samples f o r  r e t u r n  t o  t h e  ' I n s t i t u t e ;  (4) 
commuaicating with s taff  a t  t h e  I n s t i t u t e ;  ( 5 )  acqui r ing  meteorological da t a  

from a l o c a l  weather service o f f i c e ;  ( 6 )  shopping f o r  needed sampling equipment; 

- ( 7 )  general  housekeeping; (8) repa i r ing  of d e f e c t i v e  sampling equipment; (9)  

receiving incoming phone messages from t h e  f i e l d  interviewers; (10) confirming 
scheduled appointments w i t h  s tudy respondents by telephone. Each o f  t hese  

a c t i v i t i e s  mus t  be performed by someone. 

time before t h e  af ternoon appointments. Afternoon and evening appointments 
w i l l  necess i ta te  t h a t  t h e  teams be on t h e  ;oad u n t i l  approximately 2100. A s  
f o r  t h e  morning appointments, t h i s  schedule aga in  requi res  t h e  team t o  be 
t r a v e l i n g  during rush hour,  making punctual a r r i v a l  a t  the respondents res idence 

This genera l ly  consumed a l l  a v a i l a b l e  

c 

extremely d i f f i c u l t  i f  long t r a v e l  d i s tances  a r e  involved. 

morning and evening appointments requi re  t h a t  t h e  team l o c a t e  residences i n  
the dark. This is  extremely d i f f i c u l t  i n  t infamiliar geographic a reas .  Conven- 

i e n t  parking t o  f a c i l i t a t e  .the brea th  sampling w a s  always d i f f i c u l t  t o  f ind  
because of t he  metropol i tan na ture  of the  sampling s i tes .  

sample s to rage  and document completion as occurred i n  t h e  morning t r a n s p i r e s  

afte'r t he  evening appointments. 

appointments, t h e  teams w i l i  have dinner.  I t  i s  worthy of note t h a t  f inding 

a n  open r e s t au ran t  a f t e r  2130 has sometimes been d i f f i c u l t ,  p a r t i c u l a r l y  i n  

remote areas .  After d inner ,  a d d i t i o n a l  paperwork may still be required of t he  

s i t e  adminis t ra tor .  
presumes t h a t  a l l  intended a c t i v i t i e s  

proceed unimpeded. I n  f a c t , . t h i s  rarely occurs .  D i f f i c u l t i e s  with i n c o r r e c t l y  
made appointments or with . respondent  "no s,hows" has plaqued near ly  every t r i p .  

I n  a d d i t i o n ,  e a r l y  

The same process of .  

Af te r  prepara t ion  f o r  t h e  following morning's 

' This s c h d u l e ,  as l abor ious  'as .it i s  

Furthermore, respondents occas iona l ly  f a i l  t o  keep t h e i r  appointments for t h e  

second and t h i r d  v i s i t s ,  f o r c i n g  the sampling team t o  e i t h e r  wai t  for them o r  

a t tempt  t o  recontac t  them a t  a l a t e r  t i m e .  Language b a r r i e r s  have f requent ly  

been troublesome t o  sampling teams. When t h e  teams were a l e r t e d  t o  these 

4 56 



b a r r i e r s  g r i o r - t o  the  f i r s t  appointment, arrangements could be made for  neigh- 
bors o r  r e l a t i v e s  t o  serve as i n t e r p r e t e r s ,  This, however, was not always 
possible .  Even where language b a r r i e r s  have not e x i s t e d ,  sampling personnel 
have frequent ly  found themselves functioning a s  s tudy  salesmen because the  
f u l 1  burden of study p a r t i c i p a t i o n  was not explained by t h e  f i e l d  interviewers .  

Las t ly ,  many respondents res ided  i n  high s e c u r i t y  apartment bui ldings,  making 

personal contact  d i f f i c u l t  when t h e  team a r r ived ,  

. 

Ultimately, t he  enforcement o f  Staadard Operating Procedures on sample . 

c o l l e c t i o n  and ana lys i s  r e s u l t e d  i n  minimizing s u b j e c t i v i t y  and consequently, 
e r r o r s .  . These-. SOPS-'were t h e  product of extensive experience derived from . 

e a r l i e r  t r i p s  on t h i s  program, as w e l l  a s  numerous sampling e f f o r t s  on orher  . 

s i m i l a r  programs. This r i g i d i t y  and uniformity i n  t h e  c o l l e c t i o n  'and ana lys i s  

procedures g r e a t l y  increased t h e  burden on, p a r t i c u l a r l y ,  t h e  sampling teams. 
In  essence, . implementation of an already complex sample c o l l e c t i o n  scheme .was 

made more d i f f i c u l t  by t h e  increased work load involved i n  s t r ic t  adherence t o  
t h e  SOPs. However, t h e  r e s u l t  of .  use ..of t h e  SOPs was t o  maximize sample and 

da ta  i n t e g r i t y  by providing an de ta i lqd  "expert" approach t o  c o l l e c t i o n  and 

a n a l y s i s .  
QUALITY ASSURANCE 

... . -  
. .  

. . _ .  . ... . 

. .  . _  

, .  

. .  

The comparison of  t h e  QA/QC r e s u l t s  between Phase 11 and Phase 111 of ' the  

TEN study showed a s i g n i f i c a n t  improvement i n  t h e  C a l i f o r n i a  t r i p s  compared 

t o  t h e  e a r l i e r  northern N e w  J e r s e y  work. This observat ion covered near ly  a l l  

aspec ts  of t he  study and was, in l a r g e  p a r t ,  due t o  t h e  issuance of 'Standard 

Operation Procedures as a guide f o r  t h e  ana lys t  and sample c o l l e c t o r .  

. . . . . . . -. . . 

. F i e l d  Operation 

. Several problems developed during the e a r l y  New J e r s e y  sampling t r i p s .  
O f .  t he se ,  contamination 'of Tenax and t h e  numerous pump f a i l u r e s  were the  most 
ser ious.  Host of. . these problems were resolved o r  minimized by implementing 

. appropr ia te  . changes i n  opera t ing  prb tocols .  The l a t t e r  Phase 111 sampling 

.. . 
trips were t h e  benefactors  of t h i s  learn ing  experience.  

sampling experience of , t h e  'field s t a f f  and t h e  r e s u l t i n g  more e f f i c i e n t  handling 
of rout ine  sampling t a sks .  

A l s o  cont r ibu t ing  t o  t h e  improved f i e l d  operat ion was t h e  accumulated 
, .  . .  

The 24 hour exposure screener  ques t ionnai re  which 
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caused some confusion i n  New Jersey  underwent some minor modifications t o  give 

a form much e a s i e r  t o  adminis ter ,  
Completeness 

. .  

In genera l ,  t h e  completeness values  f o r  a l l . s ample  types were. above 90% 

and were cons tan t  over a l l  sampling t r i p s .  One except ion was t he  . third New 

Jersey  t r i p  where the  completeness was 80- 94%. The dup l i ca t e  completeness 

values  tended t o  be  lower than f o r  the f i e l d  samples. 
Prec is ion  

I .  

The a n a l y t i c a l  p rec i s ion  associated wi th  Tenax saatple dupl ica tes  co l l ec t ed  
Agreement between dup l i ca t e s  during Phase Si (New Jersey)  was .qui te  va r i ab le .  

co l l ec t ed  . .  a t  the f i r s t  and t h i r d  t r i p  New'Jersey ahd Greensboro was s a t i s f a c t o r y .  
Comparable da t a  from dupl ica te  Tenax samples co l l ec t ed  on second season New 
Je r sey  and North. Dakota sampling t r i p s  exhib i ted  much poorer"precis ioa.  The 

background l e v e l s  of  target.2ompounds. 
Af te r  , t h i s . e x p e r i e a c e  of car t r idge '  contamination, t h e  cleanup of recycled 

Tenax was monitored very c lose ly .  . , Consequently, t he  p rec i s ion  of the  dup l i ca t e  

sample a n a l y s i s  of Cal i forn ia  co l i ec t ions  was approximately equivalent  t o  the  

b e s t  (New Je r sey )  Phase I1 da ta .  The Tenax contamination noted i n  second 
season New Jersey and' North'Dakota was not  observed i n  t h e  Cal i forn ia  a i r  and 

. Anaiy t i ca . l - -p r~= i s ion  of . Cater  dup l i ca t e  r e s u l t $  was exce' l lent for a 1 1  

.. major reason for t h i s  was the  use .of  Tenax containing l a rge  and v a r i a b l e  

- .. 
. .  . --- - .... 

... . . . -  . . - .-.. -_-  . . . .. . 

brea th  samp%cs.: - - . .  
. . .. 

. .  
sampling t r ip s . .  

--- . . - - .- . , . . -. . . - 
Accuracy 

Analy t ica l  accuracy was based on t h e  results obtained on performance 
. -. -audi t  samples. . The 'Tenax ca r t r idges  were spiked with se l ec t ed  t a r g e t  compounds 

.. 
. - by =L/EPA at'RTP.. - . .  

'No p a r t i c u l a r  t rend  i n  the  r e s u l t s  was apparent .  ' Analy t ica l  b i a s  of  less 
than 30-35% was considered s a t i s f a c t o r y ,  and  t h i s  range represented the  major i ty  

of t he  a u d i t  . results. Exceptions were the' .data obtained during the sample 

ana lys i s  f o r  second season New. Jersey and North Dakota where, Tenax of question-.  

ab l e  q u a n t i t y  was used. 

.. . '. . _  

. .  , 

During t h e  c0urs.e of t he  "EM study,  t h e  mechanism f o r  camouflaging the 

i d e n t i t y  of the  a u d i t  samples was re f ined .  In the e a r l y  New Jersey  work, 



. -  .... . . . . . .  . . . . . . . . . .  - .  

. . . . . . . . .  .. - 

attempts a t  passing o f f  t h e  a u d i t  samples a s  f i e l d  samples was of ten not 

successful .  During the  Phase III  ana lys i s ,  we had become so expert  a t  c r e a t i n g  
a forged sample code and chain-of-custody shee t ,  t h a t  t h e  b l i n d  nature of t he  
ana lys i s  was probably r ea l i zed .  
Tenax Sample Storage 

There was some concern about the  s torage  t i m e  of Tenax ca r t r idges  between 
sample c o l l e c t i o n  and ana lys i s .  To maintain sample i n t e g r i t y ,  a l i m i t  of 30 
days, was considered t o  be maximum- 

Tenax samples from t h e  f i r s t  two New Je r sey  trips were held a maximum of 
3.5 months before  a n a l y s i s .  The samples from t h e  second New’Jersey t r i p  were 

s t o r e d  one month before  t h e  ana lys i s  was even begun. On t h e  o the r  hand, a l l  
Tenax samples from the second Cal i fornia  t r i p  (Los Angeles and Contra Costa 

county) were analyzed within one month of c o l l e c t i o n .  Tenax samples from t h e  

f i rs t  Cal i forn ia  t r i p  were analyzed 3 t o  8 weeks a f t e r  c o l l e c t i o n .  

.... - . .  . I  

. .  . . -  

. .  - ._ . - . 

.... - . .  
. .  . . -  

. .  - ._ . 
. .  

, . . . . . . . .  - ._ - . _& . _. ..... . . .  

- . .-  
. . .  
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MAPS SHOWIdG THE LOCATIONS OF &OS AEJGEEES SAMPLE SEGMENTS . 

The locations of the Lea Angeles sample segments are shown on the maps 
in t h i s  appendlx. The sample segments are outlined in heavy black lines 
and marked with their sample segment numbers from 101 to 125 inc lus ive .  

The target area is shown on the maps by shading the port ion of each map 
that l i e s  outside the target area. 
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MAPS SHOWING THE LOCATIONS OF THE ANTIQCH/BI'FTSBURG SAMPLE SEGMENTS 

The iocatlons of the Antfock/Pittsburg sample segments are shown on the 

maps in this appendix. The aaaple segaents are outlined i n  heavy black 
lines and marked n l t h  the ir  segment numbers from 201 t o  210. The target 
area is also outlined on t h e  maps by heavy black Ilnes. 
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Hello. I'm (PAfylt1 f r o m  t h e  Renearch Triangle I n s t i t u r e .  L'e are conduceinp a research study f o r  the Envrcomcntai  Pro- 
tccrLon ALency'. Here is  a l e t t e r  chat  e r p l a m s  the  s t u d y .  

1. To s t a f t .  how many p e o p l e  ( i n c l u d i n g  friends o r  ,roamers) l i v e  i n  this household? 
2.. W u c  as the  name of. the head o f  %has household? EYTER H A . .  OS F I R S T  'LIS. Or ROSTm. 
3. h3ar are t h e  name3 of a k &  other persons r e l a t e d  Lo (HEAD OF HOUSEHOLB) who l a v e  heref  

age. beLlMln~g wath the olderr .  ENTER N&XE(S) IN ROSTER. 
0.  Are rherr any o t h e r  perrons who c u r r e n t l y  l i v e  here? IF SES, ENTER NAKE(S1 IN ROSTER. 

rC1ECXXS:;T 

(U\' LETTER .GX) AILW T1?5E FOR KfADlSf.) 

1-1 HOUSiHOLD IPX&f.RS 

Let's tirr them i n  order of 

CCES hl?lBER OF SNlES LISTED 13 ROSTER EQUA+ NWBER OF HOUSEHOLD Z ! l B E R S  R T C 3 R D f D  1.U C. I? 
YES . . e . 01 GO TO QIESTIOti.5. 
SO. . . . . . 0 2  RECOSCILE DISCREPANCY WT!f.P.ESPOSLK%T &.TI C O W C T  0.1 OR ROSTER AS eCESSxRY.  I I 

*A!%$ Os- 5 &..D 6 FOR L4CH PIRSOB LISTED IN ROSTER. 

S. G? SECZSSAX:I 1 s  (PERSON) s a l e  or female? COOE IN ROSTER - COELW b. 
6. 

6 K ' Q . Z  Q l T  

1 .  

go* .4td b-as (pfRSO6) sa (lIIS/HERI last birthday? WlrR I N  ROSTER - C O L W  e. .- 
PERSOXS SO YEARS.OF AGE OR OLDER. 

h ($c"cOH) smoke cigarettes  o r  o t h e r  mater ia l  on r e t u i a r , b a s i s ?  CODE 15 ROSTER - C O L W  d .  

.. 

ASK Q5. 8 .  9. ASD 10 (AS APPROPRIATE) FOR EAUl  PERSON WHO IS 16 OR OLDER. ASK *BOLT OSE PE3SOS AT A T I S .  . . . . -  
8 .  W a t  as the line number f r o m  t h i s  l i s r  LltV-0 RESPOSDEST 'OCCOPXT:OS4L STAXS W O K  CLU] vbich besf. dcserabes 

(PEPSOX'l'r current orcuparional scacus? RECORD IS COLLXV e. 
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1 .  

. .  Research Triangle Institute 
PARTICIPANT CONSENT FORM AND INCENTIVE RECEIPT 

. 
' 

1 undersrand that the Research Triangle lnstiiute, under contract from the US. Environmental Protection Age? 
cy (EPAI. is engaged in a study of the potential exposure and absorption of certain toxic chemicals by residents of 
selected areas of California having various levels of these 'toxic chemical compounds in the environment. I under. 
stand that the study is being conducted in ordee to help measure the levels of exposure and body uptake of the sel- 
ected toxic compounds in populations environmentally exposed. and is fimited to the purpose stated. l further 
understand that the survey is being conducted in cooperation with the California Department of Health. the Contra. 
Costa Health Department, and the Bay Area and South Coast Basin Air Quality Management Districts. 

I do hereby freely consent to participate in 'this study of polential exposure and absorption of selected toxic 
chemical compounds and understand that my participation will consist of providing answers to questions related to 
environmental exposure, working and living conditions. and basic demographics, and supplying some or all of the 
following environmental and biological samples: (1) two four-ounce samples of cold tap water from a source com- 
monly used for drinking and cooking, (2) a breath sample, 131 samples of air from the house and work environ- 
ments. collected through-Khe use of a personal a i  monitor, and (41 an outdoor air sample collected through-the use 
of a similar air mdniror. I understand that an agent of .the Research Triangle Institute will administer the questionnaire 
in my home, and at the same time wiU rirake arrangements for the collection of the environmental and biological 
samples. 1 understand I will receive.an incentive of fifteen.dollars for my full participation in the study. I understand 
that a few households will be selected for the collecn'on of duplicate samples (to be collected a t  the same time as 
the original samples) but that such selection would not entitle me to furthercompensation. 1 further understand that 
a sample of the participating households may be contacted again during a different season of the year. At  that time 
they will be asked to repeat all the activities of-the first round, and will receive a second incentrve payment. , 

way when compiling and evaluating the results of the study. I understand that participation in this study may result 
in no direct benefit to me, Other'than the results of my sample analyses which I will receive after wrmen request. 
Although my request for data will be'acknowledged immediatefy. the processing and analysis of the data wiil delav 
the release of the data for a s  much as a full year. I further understand that I am free to withdraw frqm this study at 
any time..and that during my participation in the study I wili be free to ask any questions concerning the study. If I 
have any further questions about the project,:! know that I am free IO contact the  EPA Regton 9 Public Affairs Of- 
fice, telephone number (4151 974-7651 or Mr. Harvey S. Zelon. Center for Survey Research. Research Triangle 
innitute, Research Triangle Park. North Carolina 27709. telephone number (8001 334-8571 (toll-free]. 

' 

. 

- ".. . I understand that my name will not be voluntarily discfosed. and that my name will not'be referred to in,any 

lRnrr 
Date: 1 1  - [TI - [TI Panicipant's Name: 

Signatures: 
Participant: Interviewer: 

IMonmI lOavl (Year) 

1 PI0 Number 1 .  Interviewer Number: .m ___ ̂_ _ _ _ . _ _ _ _ _ _ _ _ _ _ ~ ~ ~ ~ ~ ~ . - . - ~ ( 1 ~ - 1 . ~ ~ ^ . . . ~ . ~ ~ . ~ ~ ~ . . - - - - - - - - - - - - - - - - - - . - - - - ~ - - . . * - ~ - . . ~ . * . . ~ ~ ~ ~ . . . ~ . ~ . .  
I hereby acknowledge receipt of fifteen dollars ($15.00) from the Research Triangle Instirule for my participa- 

tion in chis srudv. 

PI0 Number: 

Date: 
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STUDY ON TOXIC CHEMICALS IN 

ENVIRONMENTAL AND HUMAN SAMPLES 
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Cooducted bv: 
Research TriarPgla institute 

P.O. Box 12194 
Research Triangle park, North Caroliw 27709 

THE RESEARCH TRIANGLE INSTITUTE OF RESEARCH TRlANGLE PARK. NORTW CAROLINA. 
IS UNDERTAKING 'A RESEARCH STUDY FOR THE U.S. ENVIRONMENTAL PROTECTION 
AGENCY TO ASSESS LEVELS AND RELATlONSHlPS OF SELECTED ,TOXIC COMWUNOS IN 
MAN AND ENVIRONMENTAL MEDIA. THE INFORMATION RECORDED IN THIS OWSTION- 
NAIRE WILL BE HELD IN STRlCT CONFlOENCE AND WILL %E USED SOLELY FOR RESEARCH 
INTO THE EFFECTS OF ENVIRONMENTAL. FACTORS ON PUBLIC HEALTH. ALL RESULTS 
WILL BE SUMMARUED FOR GROUPS OF PEOPLE; NO INFORMTION ABOUT INDIVIDUAL 
PERSONS WILL BE RELEASED WlfHOUT THE CONSENT OF-ME INDIVIDUAL. W I L E  YOU 
ARE NOT REQUIRED TO RESPOND. YOUR COOPERATION 1s NEEDED TO MAKE %HE 

..-.. . * .  - _ _  
-. . . . -- _ . .  . .  .- ._ -. -. . 

t i 

. - .  . 

1 - - .  I 

-. . -- 1 . . . . I 

1 
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(PLACE CHEMISTRY LABEL HERE) . .  . .  - - - .  . 
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.. . -  

. -. 

- .- - -  
First, li would like-to ask.sorne general questions abou; you. 

1. Sex fb9 observation): 

Male- 

2* Race /by observation): 

Hispanic 

American'Indian/Al;lskan Native 

Blick.not of Hispanic origin 

&irn/Pacific Islander a White, not of Hispanic origin 

thher/qwci@) 

5. Wh& is  y w r  rpproximrtr weight in poundr? [TI Ib Do nor know 

6. What ir your rppmximrto haight in foet and inchas? 1 7 1  h 1 1 1  in 

Next, I would like to ask some questions about your occupation. 
- .. 7. Are you preaentiy employed in m y  uprcity? ' . . . - - .  . .  . . 
.. 

.. . 

. . .  -m No /GO TO QUESTION ?I) 

8. 8- What i s  your current occupation? 

8. Is thir your ururl primrry ouuprtion? -. . - . - 
-_-. - - 

Yes (GO TO-QUESTION 9) No (GO TO QUESTION 8d 

c. Whrt u your primry occupation? . 

9. How long hove you boen employed in that oear~t ion? 

10. 

11 * 

Whrt ia the name and moet oddna of the eomprny for which you work? , 

Name: 

Address: 

(GO TO QUESTION 12) 

I f  not presently employed, which of thi following best describer your m i ?  

(zip code) 

131 Unemployed] . 

141 Retired /GO TO QUESTION l laj  
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._ . ~ 

11. a. W h i t  ai your occupation? 

12 l n d i a t e  whnher you or any members of yoor )KHluRald i r e  employed in any of the lined occupations or enablish- ---- mvnu. 
' Household 

You Mmmhrn 

Piinting .......... ; . . . ; . . . . . . ~ . ~ . . . , ~ ~ . . . . ~ ~ . ~ ~ . ~ . ~ ~ ~ ~ . ~ . . . . . . . . . . .  
Drycleming. ............................................................. 

-Petrolcum plant ................................. .I. ................... 
Service station/garage/engine repair. ................................ , ........ 

.*: Furniture repair/nfinhhing. .................... , ........................ 
Piutuci manufacture or formulation .! : . : ......... ; ....... .................. 
Textilemilt.. ........................................................ 
Wood processing plant.  ................................................. 
Printing.. ......................................... * .  .............. 
Scientific laboratow- :..--:- ;:-.-...;-: ............ .-.-. ................................. 

Chemical plant. .................... ...-. ........................ ; ..... 
- "  

. .  . . 
. - .- - _ _  - .  . -  

. . .  Dyeplant ...... ~. ..................................................... . . . . . . . . . .  . . . . .  
Hospital ......... + ............................ ..................... 

. .  Mrui producrt-karting) . .::.. .................................... I ........... 
Battery or e!ecrricai componqtts manufacture ........................ i .  ...... 
Aifrigerator/air conditioning repair or manufacture .................... i .......... 

.... Taxihrhrueic driver. ........ i. ... 
Pesteontroi-.;-:;.: .. d .  ............. <'.-.-.-.-.-. ................... , . : ..... 
Owg manufacturing or formulation ............... i .............. ........... 
~ o t o ~ e v e i o p i n g  . . ~ .~ . . . . . . . . . . . . . . ~ . . , . . . . . . . ~ . .~~ . . . . .~~~ , . . . . . . . .  

- . . .  . 

. . .  

_ .  ...................................... 
. . . .  

0 ...... 
0 . . . . . .  
0 ...... 
0 ....... 
0 ...... 
0 . . . . . .  
0 ...... 
0 ...... 
0 ...... 
0 . . . . . .  
0 ...... o.--;-;.; .* _ _ _  
0 ...... 
0 ...... 
0 ...... 
0 ...... 
0 . . . . . .  
0 . . . . . . .  
u ....... : 

.. 

a . . . . . .  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
n 
n 
0 
c1 
0 
0 -  
0 

bndscaping/prciening . .  Q ........ O .................................................. 
Nonaof theabove. ................ i . : .  ..... i '. ........................ 0 . . . . .  .'O .. .~ . _  . - .  . . . . .  

a 

. . . .  

. . . .  . -  
. - .  -_. Next, I would like to ask some &&ions regarding your penonal habits.- 

l3.' Which of the Whins  best d ~ i b m  y o u p  cirm smoking 

- ._. 

-~ - _ _ _  
. .... - _  . - . - -  .-.-. -. -. . .  . .  ~ 

. .  

Current smoker (GO TO OUESTlON' 16) ' 
. Ex-Jinoker (CONTINUE WITH WESTIQN 14) -- . _ _  - _ _  _. - -I- - . - - .. 

-.. . .-... . . . . . . . .  
Never m o k d  (GO TO OUESTION 17) 

-__ . . . 

14. For how many yurs did you smoke n I& U Prck of cipnnar per day? .. .'. .' -. - - , - - - . 

. .  
. . . .  

1 7 1  veri 
... 

15. How long qp did you quit imdring? 

Days a Weeks a Months 147 Years 

121 &tween X end 1% packs 

131 More than 1% k k r  
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- - .  . - -  - 16. be- What brand of cigarettes doldid YOU uturlly smoke? . - 

l7. Doer anyone elae in your household smoke cigarettes? 

yes j-TJ No 

18. Do you or anyone else in your household smoke agars OB pipes? 

vou Anyone E lw  __-a- Yes: How many per day? r;7 Yes: ~ o w m r n y p e r ~ ?  

121 No a No 

.19. On average, how many hours are you in the same room, or endored area, with someone who is smoking? Respond for 
time at home, and time a t  work. 

............ At Home ... . . . . .  - At Work 

..... 
. . . . . . . . .  . .- -_. . . . . . . . .  

.El 0 

L3-I 6 to 10 

. . . . . . . .  - .- . - -.m to . .  

p r l o  

13) 6Ko10 
- . '. . -1'10 5 - 

... 
. . . . . . . . . . . . . . . . . .  

. . . . .  . .  -.'y-:m More &an 10 . . . .  . ~ -lm More than 10 
. . . . . . . . . .  ... . . . .  . . .  

.- 

. ,  .. _ .  . -  - . .  

--J 20. .Do yw-or any member of your household pursue any of the foliowing hobbies? (CHECK ALL THATAPPLY) . . . . . . . .  

Occuwtion 
Household 

You Member 
~- ~ ~- ~ ~~ ~~ ~ ~~ 

Painting. . c . .  ....................................... i ............... 0 . . . . . . .  0 

%are m d e l t . .  ........... : ............................... ....... D ....... 0 
...........;........;........;.................... 0 ......a- 

Nonaof these. ......................................................... 0 ...... 0 

.. Furniture . . . . . . .  refinishing::. ............................................ . - - . .  _ .  .... 0 ....... 0 
. . .  . .  - __ . - .  . . .  . . -_- - . .  - --..- Gardening ..~.- ..-~ ~ ..... -- ... - . . . . . . . . . . .  - -  ....... _ _  . 

~ - . .- .. . . . . . . .  

21.. Do you work with or use insecticides, pesticides, or herbicides; 8s in farming, gardening, or extermination? 

.... . .  . .  
8. How often would you s8y thrt you work with or use such substances? 

. , 

. . . . . . .  - . .  ._ ._. .. . Rarely - .. - . . .  Often 
.- -.- .... . . - 

b. How often do you have your house treated for pests? 

Never - -  a Quarterly 

-. Monthly - .. .r;;7 Yearty 

-. . . .  . . . . . . . . .  . . .  . . .  
- 

. . . . . .  - . . . . . . . . . . . .  
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Next, I would like to ask some questions regarding youf general physical status. 

22. Whr t  do you consider your current physical condition? (CHECK ONE.) - 

24. 

2s. 

26. 

11-r Excellent 

121 Good L7 poor 

23. Are you currently taking any prescription msdiut ion(sl  on 8 regular daily basis7 

Yes , 

IF YES, SPECIFY: 

Hare you u k e n  any nonprescription medications (wpirin, vitmmins, at.) in the past  48 houn? 

IF YES. SPECIFY: 

Which of t h e  following conditions have you ever been treated for? 

Anemir T;fl Chronic respiratory disease a Liver disease * . 
n 

151 None of these 

Kidney disease . . _. 

H o w  would you rate your general r.cmrtional/exercue acn'vity pntem? a Heavy . @ sedentary - 121 Light 

a Heavy physical act iviw Sedentaw 

r;l 'Light phvsicat activity 

Z?. How would you rate your activity on the job? 

. .  
. .  

Not applicable (Retired. unemployed. or disabled) 
. .  - - -  

Next, 1 would like to ask a question regarding your diet. 

28. On the rverage, how often do you,aat t h e  following foods? (CHECK ALL THAT APPLY.) 
More thrn Less than. Once Once 

3 t i m  3t imcs  per per lnfrequentty 
F oodrtuff Daily. perweek pcrwtek. week month or never ' 

BM ............................. -... o........a........n.....o......o 
Fish .............................. -. . a.. ..... .O. ...... .O.. .. -0. ..... .O 

Poultry ........................... -..-f3..*..eo a ......... o.....n.... ..o 
Pork . .  ...... ..::. ................. .-. . .o.. ..... .O., . . . . .  .O.. .. io, .... .a 

f r e ~ f r u i t  ......................... -...CI........U..... . .  .O.....U.... . .U 
Frozen fruit ........... L_ ............. -. . .a. ...... -0.- ...... . . . .  0. ..... .D, 
Canned fruit. ......................... - .. -0.. ..... .O. ...... .O, ... .a. . . . . .  I3 
Fresh vegetables ..................... L.. .a.. ..... XI..  ...... .a. ... .o.. . . . .  0 
frozen vqgctables .................... -. . .o.. ..... .a.. ..... .o.. . .  -0. . . . .  .o 
Canned vegerrbles ...... ;. ....... :. .... -. . .D.. ..... .Ow ...... .O. . . .  .O. . . . . .  Cl 

cheese ............................ -... n....: . . .  0 . . . . . . . .  a.....o...... 0 

Eg~r..........:...-..-*..~ ........ -... D ........ D........Cl.....n... . . . a  
Cereals. rice, breads.. .................. - .. .o.. ..... .n. . . . . . .  .a. . . .  .a. . . . .  .a  

' *  Indicate number of strvings per day. 

(con tinuedl 
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. . . .  - . .-... . .  . .  

lhorethan Lessthan . Onw O m  
'3 times . 3times per .per lnfrequendy 

-0. .. e 

Foodstuff Daily' perweek pw w w & '  we& month or nwer 
. .  .... 

Cola soft drinks. ... ~ .. ~ ~ ~ . ~ .. ..... , e -. a .e. ...... .a.'. e . .a. ...... 0 
Noncolasoftdriflks. .................. . .a,. . . . . .  .a*.. .... -0.. .. 0.. . . .  .a 
Canned juices.. ..................... -. . -0.. ..... .O.. ..... .O.. .. .B.. . . .  .U 
Milk. . . ; . . . . . . . . . .o .............. -... D........~.,......~.....ao.....o 
Beer ................,......q.e-.. -... a........e........o.....n......U 

. 0 
Wine.. ........................... . .R.. ..... .El.. ..... .O.. .. .a:. .... .O 
Coffee, tea (cooked water) ........... ; . .' -. . .a. ...... .O.. .... ; -8. .'. . .8. ... 
Tap water and tap water drinks ........... - .. .a. ...... .e. . .. ..... .8. .... .a. ..... I3 

*Indicate number of servings per day. 

~ . .  

29. How many-years hmve you l ived in th is  eity? . . . . .  
- . .  - ...... - . .. . .. . . ..- - -. --- . .  

.. I I J  Years . . . . .  . .  

30. Do you cool your homo with my of the following rppluntrr? (CHECKALL THATAPPLY.) 

Central air condntoning a i l ing  exhaust-fm(s) 

12 Window air conditioncr(s) 

Portable circulating fanM 

r;l Noneofdrew 

31. Do you have any of the following a p p l i a n ~ ?  (CHECK ALL THATAPPLY.) 

Gasstove 

Electric oven 
. . . .  .. 

32, Does your household grow any of ih own food in a h o r n  ~ d m ?  

33. 

34. 

Yes 0 Donotknow 

121 No 

I F  YES, SPECIFY LOCATION OF GARDEN: 

Where does ywr-household gcmerdly obtain i t a  foodstuffs (grourirn, lmk, r.gclt.bier, ate.) Specify name of t he  store 
or fruit or vegetable mnd. 

Do you use municipally supplied water for drinking and drink mixes (coffee. t e i  KdiAid@. OW.)? 

Yes 

IGQ TO QUESTIQN 34a) 
No 

(31 NO municipal supply 

a. What source of water do you use? - 
. -  . 
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lntervimrr Numbrr: 

. ---- . . , 

lNPERVIEWER INFORMATION 

COMMENTS 

. .  

. .  .- . ... . - ~ . . 
- .  - .. . -  

. . .. 
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. " ....... 1. .. 1 

. . . . .  : -  . . .  - .  .... . . .  _ _  . . .  . -  - . .  . .  

- . . . . . . . . .  - . . . . . .  . 
- Study Number: . ' s. ' -  

Dare: - 1- 1- 
. 2444OUR EXPOSURE-AND 

ACTIVITY SCREENER 
TEAM Study 

1. Have you pumped your own gas i n  the past 24 hours? 

11_1 yes (GO TO QUESTION 73) 

a. During which monitoring periods? 

Overnighr 

NQ (GO TO QUESTION 2) 

Daytime 

O.M.B. . . .  No. Zoo00364 
ExDirea 9/30/86 

2. Have you done your own dry cleaning, or' been in  a dry deaning es%alilishmcnt during the past 24 hours? 

Yes (GO TO QUESTION 2a) a No (GO TO QUESTION3) 

a. During which monitoring periods? 

Overnight Daytime 

3. Haw you smoked cigareites, cigars, or a pipe in the past 24 hours? 

L . Yes (GO TO QUESTION~J) - . NQ IGQ TO QUESTlON.4) 
. . .  

. .  
. . . .  . _  . .  . .  

a. During which monitoring periods? 
. %  . .  

. . .  . . . . .  

4. Were you in an enclosed area with active smokers for more than 15 minuter at any time in the part 24 houn? 

.::.- . :-. .mt.?eini* t  ~ . H2(Day! ime: .  - . ' 

. .  
- ._- --.- 

- . -.- 

Yes (GO TO QUESTION 4a) No (GO TO QUESTION 5) 

a. During which monitoring periods? 

Overnight Daytlme - -  

5. Hive  you used or worked with insecticides. pesticides, OF herbicides in any waye including farming, gardening, and 
extermination, in the past 24 hours? 

6. During t h i s  time of year. on an average weekday or wcnkrnd day. how many houra par d r y  are spent: 
{Answer a through d belowl . 

Weekday . Weekend Day 

. .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ir-l-1 m 
[TI E n  

a. Away from home : 

c. Out of doors-working . . . . . . . . . . . . . . . . . . . . . . .  ............... 

. .  

. . . . . . . . . . . . . . . . .  ................ b. Out of doors-leisure activities. 

. .  

d. tn a motor vehicle . .......................... ............... 
. . . . .  

487 



- --- - - ._.  . __ - - - _ _  

7.  rue YOU w o r k 4  at any of the following occupations or been in a& of the following businesses during the pastweek? 

Pait Week Part 24 Hours 
(Check all that apply and rlJ0 indica@ my confact in the pIst 24 hours.] 

Q Painting . . . . . . .  :...........~.....:.........-.~....~...........m .. . . .  1021 
a Drycleaning . .................................................. m..... 1041 
CI f iemica i  p lan t .  ................................................ B.. ... 

. 

. 

. . . .  B Petroleum plant ................................................... @. 
Q Service station/garage/engine repair. .................................... a. . . . .  @ 

. . . .  CI ,Furniture tdinishlng or repair . . .... :. ............................... 11.1. 
-.- . ... KI . Plastics mndfacrurc or formulation .................................... @ . 

0 Textile mill. .......................................... . - I  -._ ~. .  
. - . . - .  . 

..m .... . .  
. .  - . . . . .  . - _. . - . .  

. .  a Wood processing plant ........ a ............ e .. a i .... : .... : * .  . e ... 11.1.. , a . 

8 Printing ....................................................... m.....@ 
..... . - -  - . _ _  . . . . . .  - . - .- _ _  . ........ 0 .Scientific laboratory ................ :.- .............. I ... i ............ . .- m. .. . .  @ 

~ - ~ ~ - D ~ e - ~ I a " t . ~ ~ ~ : ~ ~ .  .......... -_- .__ .._ ~ ..:......-... .. :. .............................. !23(. . . . .  @ 
. . .  . . . . .  . . .  . .  . -  . .  

- . .  
..: . -  -. - . 

. .  
._. , . . .  - _ .  

. -  . 
. .  

- 
~ 

. .  
' -  - 

...................................................... . . . . .  u 1261 0 Hospital.. 25 

C] Metal work/smcGn. ... ......................... : ................. m. . . . .  @ 
. -a-.Noneofthe,%. ........................ ,..I.-.-: ..................... 129). . . . .  E ..... ........ . . . . . . . . . . . . .  - 

...... . . . .  
. . . . . . . . .  

.-... _ . _ _ _  .. 

8. Haw you bean e x p o d  to 8ny of the fotlowing during the past wrok? (Check all rhar apply, and indicate any to which 

Past Week Part 24 Hours you have been expo& in &e lrtt 24 hours - 

- .  ... 

.. - .- 
~1 Solvenu (e.g:..io/Gihi; aeeront, cttlosofom) :.. ............ .................. - .  ...... 

C] Odorous chemicals (e.9.. cI#dint.tulfvr, mothbdlsi. ......................... r;;;! .. . . .  a 
. _  . .- . .  . - _. .- -. 

* -_. . 
0 Toxic or hazardous chemical$ (c.g.,pmicidct) .............................. a': . . . .  1067 
0 High dust or particulate levels ....................................... . . . . .  

0 Auto/truck exhausts (heavy or long exposure, Le., tunnel or expressway). . . . . . . . . . .  m. . . . .  E 
.. 0 .Cleaning ~ l u t ~ ~ s  (including household chemicals) .......................... m. . . . .  @ . .  

. .  
B oegreasingcompwn&. 1 .......................................... /13(. . . . .  
a Otherfproba). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m.. . . .  @ 

.. .  . -_ .. _ _  
. .  
.. - . . .  . .  
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. , , ,. . , . 
. ,  

. . . . . . . . . . . . .  .- .._:_--_ ._-_ ... __ . . _  
. .- 

. .  

_ -__ . -... . . . . . . .  . . . . . . . .  . . .  . . . .  . -_.. . 
8. a. P l o w  list the rpn i f k  nrme of any chemical or hazardous rubstance to which you have been exposed. 

,Timeoff -), 9. a. For the firJt time period during which you wore an air pump (Time on 
please indicate your activity which fasted the most time. In addition, please indicate any other activities which 
lasted for more than one hour. 

Level of 
Physicat 
Activity: Location: 

Urban/ 
indoor1 Suburban/ Strenuourf 

Activity Outdoor . Rural Light 

._____ _ _ _ _ .  ... ... ...... -- --- .  . . .  
. 2.. 

3. 

. . 4. 
. . .  . . . . .  -1. . [-I 1-1. _.---_-. _ . - . . . . . . . . I  - -  --- .  

-. . . . . .  .- . .  
. . . . . . . .  ---. .- -. . . b. 'Pleatr provide the following information for each trip during this time pmriod. 

Traffic: Ventilation: 
Windom: 

OpenlClosdf 
. ..-,. i i .  . .  Trip Minuter . - Mode.of Transport Htauy/Light NA _ .  

. . . . . .  . - . . . . .  _. . .  . . . . .  
. -  . .c". Pleaae ihdiute.any unusual events which happened during this tima period which might have any effect on your 

exposure to environmental chemicals. 
............ - . . .  
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- . .  

,W. a. For tho second timr prriod during which you wore an air puma (lime on , Time off 1. 
plemr indiute,your activity whieh basted the mosi sin& In addition, please indicate any other activities wnich 

.. - lasted for more than one hour; .- . --. - -  .. _ _ _  . 
Level of 
Phviical 

Location: Activity: . .  

Urban1 
Indoor? Suburban? Strenuoust 

Activifv .Outdoor Rural Light 

1, (Lonqeitl . .  [GI ~zjqq  [qq 
2. 1-1 [pqqq [*I 
3. wj [3qT] pqZ-1 . ~. 1-J 1-1 

, -..___ 4. 

.; . .  
-. . . .-_ I _ _  

. . b. , Plrirc $eovide the following information for each trip dufing this time period. 
- -  . . . . . . . . . 

Trsffic: Ventilation: 

. -  . - Window: 
. -. . Opsn/Ctostct/ 

Trip Minutes Mods of Transport HeavyILight NA 

c flame indicate any unusual wBnW which hrppened during thir time * r i d  which might hove m y  effect on your 
uporura to environmental dramiolr. 

. .. 
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. . . . . . . .  

ASPEWDLX D . . . . . . .  - ~ - 

RECOVERY OF DEUTERATED VOLATILE- ORCANIC~S FROM SPKKED 
TENAX GC SAMPLING CARTRIDGES USED IN FIELD SAMPLING 

. ._ . -_.- ... . . . .  . 

. . _ _  .. -- . . - - - . . . .  . - -_. . - . .  . . . . . . . . . . .  . . .  - . . . . . . . . . . . .  

. . . . . .  . .- 
. - .  . . .  . . . .  . ,  . . . . . .  - .- . ..__ . .  .__.  _.___ . . . . . . . . .  - . .- . - -_. . _-- .. -_ .. 

.. .- _. -_-_. . ._- _ _ _ _ . _ _ _ _ _ . _ . _ _ . _ _ _ _ -  ....... -.. - ..._- 
. . . . .  

- ,._.. . . . . . . . . .  I.. - -  .... -. ._ . . . . .  .- . - .. .- . .  
-_.I-. -. _. .__ - .- _ - .  -_ - - . . . . . . .  . . . . . .  ........... 

. . . . . . . .  . . . .  - .. - . . .  

.. _ _ _ _ _ . . _ . _ _ _ I _ _ _ _ _ _ . . _ _ _ . _ _ .  . .  . _ ^  . . . . . . . .  ...... 
. - -  

. .  . .  
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, PERCENT RELATIVE STANDARD DEVIATION FOR DUPLICATE SAtPLE PAIRS 

-Los Anieleas, U,' Trip f -  
_ _  

N " '  X R S D  Range Chemical 

Chlorobenzenc-d5 

... 
I' 12 

5 11 

2-28 

1-20 

Ethylbenzene-d10 5 a 0-19 

. . . .  . .. .>. . -i .>.. ... =._ . .  . - .  ~ ..-. 

. . . .  - .. _-. . . . .  __ -. . - . . . . . . . . .  
........ . . .  . . .  

. . 
_. - - 

. . . . . .  - .  _ - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  - -._.  ... 

. . . . . . . . .  -. ... 
............. - . . - .--_ - -. _.-. - . - - .... _ .  ~. 

._ .. , .  

-. . .. .... I- 
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-Los Angeles, CA* Trip 2- 

Chemical N X RSD Range 

- &nzcnc-d6 10 1s . 0-42 

Chl orob cnzcnt-dg 10 14 0-29 

E+hylbenzent-d10 10 13 1-31 
- - -  _-  _ _  --.  - .- - - -- 

. - -  . . . . - . . - . , , 

. . .  - _  . -  

. -_  . . . .  . . -  
. . - ... . . -  - 

- .  - - . 
. . - 
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PERCENT RELATIVE STANDARD BEVIATION FOR DUPLICATE SAHPLE PAIRS+ 

OCOntPJ C O S t 8 ,  aw 

Chemical N x RSD Range 

Benz enc -d6 

Chlorobcnzene-d5 

Ethylbcnzeoe-d10 

8 6,8 

8 .  7.6 

8 .  8,4 

~ 

1- 16 

1-22 

1-28 

* 
Over a l l  media. 
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